CS/EE 3710

Computer Design Lab
Fall 2010

CS/EE 3710

+ Computer Design Lab
« [ Th 3:40pm-5:00pm
Lectures in WEB 110, Labs in MEB 3132 {D5L)
+ Instructor: Erik Brunvand
. MEB 3142

« Cffice Hours: After class, when my door is open, or
by appointment.

+ TA: Michael Kingston
« Cffice hiours to be determined

CS/EE 3710

+ \\eb Page - all sorts of informationt

« hitp//fwvww_ eng.utah edu/~cs3710
« Contact:

w 37 10@3lst eng.utah.edu
« (3026 10 averyane In te class
» tesch-3710@ist.eng.utsh.edu
« 3026 12 Instrucior and Ta
+ No textbook — I'll hand out stuff.
= There's lois of good siuff linked to the web page
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Prerequsites
+ Digital Logic

« CS/EE 3700 or equivalent

+ Computer Architecture
«» CS/EE 3510 or equivalent

+ First assignment is a review of these subjectsl
» It's on the web page nowl

« It's due on Thursday, Sepiember 2 at 5:00pm
(hand in in class)
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Class Goal

+ Lse skills from both 3700 and 3810 to build a
moderately sized project
» Specihically, a computer processorl
« Based on a commercial RISC core

+ Team projects —groups of 3or 4
= Each group will customize their processaor far a
particular application
« You chooee the application
» YOU choogs the cusiomizations
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Hardware Infrastructure

+ Spartan-3k& “starter’ Board from Xilinx
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CAD Software

« Xilin ISE WebPACK 12.2

» Verlog system definition

» Schematic capture

= Venlog'Schematic simulation
Synthesis to the Spartan-3E
Mapping to the Spartan-2E

+ This is installed on the DSL machines, in the
CADE PC lab, and is free to install on your
OWn machine

» It's & BIG download though. ..
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The Big Picture
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The Big Picture
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The Big Picture

+ |'ll hand out a Baseline 15A (it's on the web site)

» Every group must implement these instructons
+ There will be [abs that require you to design and
demonstrate steps along the way
+ Each group will customize their processor
« Mew instructions
n Mew 10
s Jther features

+ End up demonsirating code running on your
processorl
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The Big Picture

+ Design with a mix of schematics and Verilog

» Design the datapath
o ALL, register M2, shifter, misc. reglsters, o,

= Design the controd FSM

« Remember Verllog siate maching design from 37007
= Design the 'O systemn

« Mamary mapped KO

s WGEA, P32, UART, LCD, atc.

+ |Ise ISE for simulation/synthesis
+ Processor runs on the Spartan-3E board
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Verilog

+ Plan on good Verilog coding style this semester
« Veribog is MOT a programnming language!
« verlog is a Hardware Description Language

+ A hup2 number af Verlog 2rmare are related to confuslon
batwaen combinatianal and s2quentlal desaiptions

« Think af tha HYW Sret, b2fare coding

» ¥YWhat is "good” Verilog?
o | B2 SXCesENE COmMMENts In the cogs

» | M2 clear distinctions betwaen seq. and camb. coge
« | M2 hierarchy

« | Bc2 uBing 3 coding style that makes synthesks e3sy
« | B2 uEIng 3 purely synchronous clkacking style In this class
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Remember This?
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Generic Architecture
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Generic Architecture
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The Short-Term Picture

« Start with a review assignment

« Mext assignment is a Finite State Machine (FSM)

mapped to the Spartan-3E board
« Thundertird tall Nghis...

» Mext assignment will be a very small processor
« I'll hand out mips.v cade fram YWeste'Harmis
« I'll hand out Verog cade for block RAMS
« |'ll hand put sEampia Fibanacd 3ssambly code
« Youll augment tha procassor whh ADDI
« YOUul augment tha procaseor wih very simple 110
« YOUul augment tha Fibonaceol code

=« Then a VGA assignment
« Evaryone bullds 3 VGA Interface
« WGA verslon af the Thunderbdmd. ..

T of Lok
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The Medium Term Picture

+ ‘We'll hand out lab kits on Tuesday next week
during class

= Wie'll meet in the DSL, MEB 3133
+ Be thinking about who to team up with

» Teams will be 2-4 people

» Sood teams have a mix of complementary skills
« Star thinking about your project

» Mid-term presentations
« Pragent your plans and your design eo far
« Al tgam memioers must particlpate and pregent
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The Long Term Picture

+ Once teams are formed (Late September)
» Start working on your project
= Start with baseline, augment for your application
= Think about memory and 110
= Think about support software (assemblers,
compilers, etc.)
» Think about application software
+ \Whole thing due at the end of class
« Demo day at the end of the semester
« December % — 2:40-5:00pm

T of Lok

CEER 373




