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Course Plan

e System on Chip (SOC) Design
* Introduction
* RTL Design
e ZYNQ Architecture
e Datapaths (AXI Bus)
* Interfaces |
* Interfaces
* Interrupt’s
* Microblaze |
* Microblaze Il
* PL/PS CoProcessing
* Hardware Accelerator
* Performance Profiling and Debugging
* QEMU
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. 5 ff_proc: process {clk)
* RTL Design ; begin
if (clk = "1" and clk'event) then
q <= d;
end if;
end process ff_proc;

module ff (output reg q, input d,
input clk);

always @(posedge clk)
q <= d;

endmodule
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 ZYNQ Architecture Processor ' Programmable
System (PS) Logic (PL)

-

High Performance
Interfaces (64-bit)
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* Datapath
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* |nterfaces |
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* |nterfaces |l
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* |nterrupts

—— | Device

Maskahle -
Interrupt
Controllery

Device
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Device
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* Microblaze |

microblaze 0

DILNE == l'

|| < svTERRUPT
ILMB ||

Micm 3laze M_AXI DP <k :j:

M_AXI DC el 13

||| 5Foesus

M_AX] 1C o £33
’.'

Memory Access, GP1O Control
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* Microblaze Il

|| < svTERRUPT
||| 5Foesus

UART IP Integration

microblaze 0

DLME =2 l

Micm 3laze M_AXI DP <k :j:
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* PL/PS CoProcessing

Processor

A}“ |ltE
DDR Memory | — o MMZS AXI DMA @5
Controller

Am A)(IS S2MM
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e Hardware Accelerator

MEMORY HARDWARE
ACCELERATOR
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* Performance Profiling and Debugging

on Arm Embedded Systems
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* QEMU

int
psu_init()
{
4950: agbe7bfd stp x29, x30, [sp,#-32)!
absa: 910003fd  mov x29, sp
int status = 1;
4958: 52800020 mov wO, #0x1
Software Development Kit 495¢:  b9001fa®  str we, [x29,#28)
status & psu mio init data ();
4960: 94000000 bl 1dad <psu mio init data>
4960: R AARCH64 CALL26 psu mio init data
4964: 2a0003el mov wl, wo
4968: b9401fa0 ldr wo, [x29,#28]
9fc . 20A0A2 and w0
“XH.INX oot 1988 2078 e, AI0r—Rafinaze f A ARM / MicroBlaze

Just — In —~ Time (JIT) Instruction Translation

Target
(e.g ARM/MicroBlaze)

]

) int Shesr Host Machine

psu_init()
2 (x86)
int status = 1;
status & psu mio init data ();
status &  psu pll init data ();

Host x86
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Website: levent.tc

Courses> SOC Design
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Course Contents

Course Page Content;

 Syllabus

* Course Schedule
* Course Notes

* Homeworks

* Projects

* Exams

 LMS and Piazza
* Notes

* Feedback
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Course Contents

Syllabus;

Lesson hours;

Monday 9.00-13.00

Office Hours;

Dr. Vecdi Emre Levent - Thursday 15.00-17.00
Assistant. Ezgi Cakmak - Tuesday 16.00-17.00, Friday 16.00-17.00
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Syllabus;

Between 4-6 homework will be given.
2 Quizzes will be held.

Class attendance is compulsory at a rate of 80%.
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Evaluation weights Midterm %20
Homework / Quiz %10

. . . . 0
Delivery time for assignments and quizzes cle %15

Projets %30

for every passing hour

: : Final %25
5 points will be deducted. ne

Bonus Up to 5 points
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Syllabus;

Grades
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Syllabus;

Expected effort

190 hours in total

effort is expected.

Preparation
Repetition

Homeworks

Project

Course

Midterm and
Finals
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Academic honesty \O‘ ‘O’

i

Cheat Working together
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Course schedule
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Homeworks;

The assignments to be given and their solutions will be shared on the
homework page.
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Projects;

Projects to be completed by each student will be announced at the end of
the term.
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Exams;

Sample questions and solutions of exams will be shared for midterm and
final exams.
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LMS and Piazza;

The LMS system is the system where we will request some assignments to
be uploaded. The system will automatically closed on the last upload date.

The Piazza system is a classroom question and answer platform. Whenever
you have a topic about lecture, homework or exams, you can write on this
platform. The questions you write are seen by teachers and students. You
can also help each other measuredly through this platform.
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Grades;

On the Grades page, all the grades you have collected in the course are
given.

You can see how many points you have collected from midterm, homework,
quiz, lab, final and bonuses by browsing through the pages.
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Feedback,

Feedback is very important for improving the quality of the lesson.

You can comment on the feedback mechanism that will be created every
week through the LMS system.

Each time you make a comment, an additional 0.5 bonus points will be
given to your end of year score.

You can collect a maximum of 5 points bonus.
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System on Board vs System on Chip
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AXI

Interfaces

< - J

Programmable
Logic

Simplified ZYNQ Architecture
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Peripheral Peripheral

A B

interconnection
Processor

interconnection

Peripheral
C

A SOC Use Case
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Zyng-7000 AP SoC ZYNQ Architecture

Processing System

e MIO: Selects which pin the signals in the 1/O

ARM Cartex-A9 interface of the Multiplexed /0 APU will be
e directed to.

e EMIO: Extended Multiplexed I/O ensures that the

desired interface is directed to the PL section.

e APU: It is the part where the core of the

processor is located.

cenial Memory e General Purpose Ports: It is the recommended

e port for low speed data transfer.

e High Performance Ports: It is the preferred port

for high speed data transfer.e IRQ: It is the port that

the PL drives to create an interrupt to the

Genzsral-Furposs DMA  IRG 0 .".‘ High-Performance Ports processor'
12 it ADC SHA Programmable Logic e ACP: It has the same features as the HP port.
Notes: I However, it works consistently with the processor's
1) Arrow direction shows control (m lave)
2) Data flows in Doth directions: AX| 32Dit/64bit, AX) 64Dit, AX 320it, Gusto cache (Cache Coherence),
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