Requirements for new COE Labs
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Existing Labs:   Currently, the COE department has 10 labs that are mainly used in teaching (both undergraduate and graduate) as well as for senior projects. The detailed information about these labs and future space needs are listed below:

1. Digital Logic Design Lab

	Lab Title
	Digital Logic Design Lab

	Location and Area
	22-340-A / 59  m2

	# of sessions per week
	>10

	Total # of students 
	>200

	Objectives
	Hands on experience in digital logic design, simulations and implementation using Xillinx FPGAs and software.

	Adequacy for Instruction
	Barely ok for now

	Courses Taught
	COE 200

	Available Software
	Xillinx Student Edition 2.1i

	Major Apparatus
	 --

	Major Equipments
	PCs and FPGA development boards (Digilab Xess Boards)

	Future needs
	· Increase area to 7*11 m2 to accommodate more students, equipments and cabinets
· Add an additional Lab to allow some usage of the lab for research and senior projects


2. FPGA & High Level Synthesis Lab
	Lab Title
	FPGA & High Level Synthesis  Lab

	Location and Area
	22-333-1 / 39  m2

	# of sessions per week
	N/A

	Total # of students 
	25 undergrads + over 10  graduate students and faculty members

	Objectives
	Teaching Senior level elective courses. Conducting research using FPGAs and CAD tools. Also to provide adequate work space for graduate students in the areas of VLSI/Design automation, Digital Design and synthesis, testing, reconfigurable computing and similar disciplines

	Adequacy for Instruction
	N/A

	Courses Taught
	COE 405, COE 572, COE 490

	Available Software
	Xillinx Student Edition 2.1i, synopsis, Magic, compilers …etc.

	Major Apparatus
	 --

	Major Equipments
	PCs and FPGA development boards (Digilab Xess Boards), and SunBlade work stations

	Future needs
	· Increase area to 7*11 m2 to accommodate more graduate students, equipments and cabinets


3. Microprocessor  Lab

	Lab Title
	Microprocessor  Lab

	Location and Area
	22-340B / 59  m2

	# of sessions per week
	4

	Total # of students 
	80

	Objectives
	To expose the student in the lab  to various aspects of microprocessor engineering including signal analysis, design and fabrication  of a  medium-sized microprocessor system,  conducting I/O interfacing experiments, hardware troubleshooting.

	Adequacy for Instruction
	Ok for now

	Courses Taught
	COE 305 – Microcomputer System Design

	Available Software
	80x86  Assembler and  Debugging tools, Flight FLT86 Software

	Major Apparatus
	LCD Projector

	Major Equipments
	-    Personal Computers

· 8086 Microprocessor kits

· I/O Interfacing boards

· Signal Analyzers

· Signal generators

· Oscilloscopes

· EPROM  programming facility
· Breadboards, PCBs and other accessories

	Future needs
	· Increase area to 7*11  m2 to accommodate more students, equipments and cabinets


4.  Networking  Lab

	Lab Title
	Networking  Lab

	Location and Area
	22/347-A / 77.13 m2

	# of sessions per week
	4

	Total # of students 
	80

	Objectives
	To give undergraduate and graduate students the opportunity of having hands-on experience with state-of-the art network products (hardware as well as software).

	Adequacy for Instruction
	Ok for now

	Courses Taught
	COE 442 and ICS342

	Available Software
	Operating systems NT, 2000, XP, Linux and various network sniffers and monitors

	Major Apparatus
	LCD Projector

	Major Equipments
	PCs, modems, web cams, Ethernet cards, ATM cards, Ethernet switches, Ethernet routers, Layer 3 switches, and ATM switches

	Future needs
	· Increase area to 7*11 m2 to accommodate more students, equipments and cabinets


5. Digital System Design Lab
	Lab Title
	Digital System Design

	Location and Area
	22-347B / 59 m2

	# of sessions per week
	6

	Total # of students 
	120

	Objectives
	To introduce students to digital system design concepts with particular emphasis on Microcontroller-based systems and real time software.

	Adequacy for Instruction
	Ok for now

	Courses Taught
	COE400

	Available Software
	8051 microcontroller debugger, VB6, COMdebug  for  serial  communication, Assembler/Linker, Protel (PCB layout software), and OrCAD (Schematic design tool).

	Major Apparatus
	LCD Projector

	Major Equipments
	PCs, oscilloscopes, power supplies, function generators, EPROM programmers, Digital design boards, microcontroller chips, EPROMs, EEPROMS, TTL chips, motors, fans, buzzers, reed switches, LDRs, and various sensors.

	Future needs
	· Increase area to 7*11 m2 to accommodate more students, equipments and cabinets


6. Senior Project Lab

	Lab Title
	Senior Project Lab

	Location and Area
	22-339-1 / 25 m2

	# of sessions per week
	N/A

	Total # of students 
	60

	Objectives
	To support students project development and prototyping.

	Adequacy for Instruction
	N/A

	Courses Taught
	N/A

	Available Software
	Java, VB6, W2000

	Major Apparatus
	--

	Major Equipments
	PCs, Logic analyzers, Oscilloscopes, power supplies, function generators, ICs, and cables.

	Future needs
	· Increase area to 7*11 m2 to accommodate more students, equipments, PCs and cabinets


7. Robotics Lab

	Lab Title
	Robotics Lab

	Location and Area
	22-339 / 25 m2

	# of sessions per week
	1

	Total # of students 
	30

	Objectives
	To support research and teaching (both undergrad and graduate) in Robotics

	Adequacy for Instruction
	Limited (3 to 4 student stations)

	Courses Taught
	COE 484, senior projects and research

	Available Software
	PUMA 560 OS and Robot Programming, A distributed components Client-server framework for telerobotics,
Vision system, multistreaming of stereo vision system over LAN

	Major Apparatus
	VAL II Plus system

	Major Equipments
	PUMA 560 Robot System and Controller

	Future needs
	· Increase area to 7*11 m2 to accommodate more students, equipments and cabinets


8. Graduate Research Lab (This is COE/ICS RA room)
	Lab Title
	Graduate Research Lab

	Location and Area
	22-401 / 26 m2

	# of sessions per week
	N/A

	Total # of students 
	>20

	Objectives
	Resource room for graduate students

	Adequacy for Instruction
	N/A

	Courses Taught
	N/A

	Available Software
	Compilers, Office …etc.

	Major Apparatus
	--

	Major Equipments
	PCs, printers and scanners

	Future needs
	· Increase area to 7*11 m2 to accommodate more PCs, work space, printers, manuals and books


9. Performance Engineering Lab

	Lab Title
	Performance Engineering Lab

	Location and Area
	23-16C / 58 m2

	# of sessions per week
	N/A

	Total # of students 
	20

	Objectives
	Research and teaching in the areas of Performance evaluation of parallel, distributed, and network infrastructure applications and architectures

	Adequacy for Instruction
	 Inadequate space; useful as a research lab

	Courses Taught
	COE 490, COE610, COE591 and senior projects

	Available Software
	MPI, Webstone, Webbench, Web Polygraph, VTune, Ethereal, Netperf, LMBench, NAS Benchmarks

	Major Apparatus
	 Scanner

	Major Equipments
	Cisco Gigabit switch, 100 Mbps switch, 10/100 Mbps hub, a cluster of 8 Pentinum IV PCs, a cluster of Pentium III PCs, several Pentium II PCs, switch cabinet, and desks

	Future needs
	· Increase area to 7*11 m2 to accommodate more PCs, equipments, graduate students work space, manuals and books


10. Printed Circuit Bord Lab

	Lab Title
	Printed Circuit Board Laboratory

	Location and Area
	23-019 / 83 m2

	# of sessions per week
	N/A

	Total # of students 
	>60

	Objectives
	This Lab supports digital system design courses and senior projects. The lab houses all equipment and chemicals necessary to make a professional printed circuit board starting from scratch.

	Adequacy for Instruction
	N/A

	Courses Taught
	N/A

	Available Software
	Protel for Windows

	Major Apparatus
	--

	Major Equipments
	-         Repromaster 3600 – Photo image reproduction machine

-         Light Box (back light) – editing 

-         Single and Double sided UV unit – Ultraviolet exposing unit 

-         CP 530  Machine - developing exposed copy-proof material               

-         PCB Shear (cutter) – cutting PCB

-         TX Optical Drilling machine – drilling holes 

-         Soldering / Desoldering Stations

-
Inspection binocular

-         Laboratory oven

-         Roller Tinning Machine

-         Photopolymer dry film laminator – laminating photo resist film onto copper coated  boards

-         SMD Rework Station

-         CNC 1000 Drilling/Routing  machine 

-         PB 720 Bench line (PCB Production line)  – PCB chemical processing units Bench Top Board drying Machine – drying wet circuit board

-         PL903/4 Copper plating System – through hole plating

      -        Screen Printing Unit

	Future needs
	· Increase area to 7*11 m2 to accommodate more equipments and cabinets


Required New Labs:   

The COE department would require several new labs in the future if it to continue to grow and prosper. Details of the proposed labs are provided below:

	Lab Title
	Area
	Objectives/Justification

	A 2nd Digital Logic Lab 
	7*11 m2
	· To accommodate the increasing student population, equipments and cabinets

· To allow some usage of the lab for research and senior projects

	A Data Communications & Networking Lab 
	7*11 m2
	· To accommodate the increasing student population, equipments and cabinets

· To allow some usage of the lab for research and senior projects

	Computer Architecture and Parallel Processing Lab
	7*11 m2
	· Research/graduate student work space in the area of computer architecture and parallel processing

	Graduate Research Lab
	7*11 m2
	· For MS and PhD students to do research

	VLSI DA Lab
	7*11 m2
	· To support the area of excellence in Design Automation and VLSI Systems

	General Purpose PC Lab
	7*11 m2
	· For department students and for conducting short course, special sessions, etc


