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1.
2.
3.

ARCH 4
T %&RIEB
License® 3

Digilent Driver % %

MIDE Lite % %

7 F — (@ 4%ARCH)

4 i¥ = (Build & Debug Project)
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ARCfg 1i

ARC % Synopsys <> # 4! & 1

ARC Processors:
£ ARC HS Family
ARC 700 Family

£ ARC 600 Family

£ ARC EM Family

3 Audio Processors

£ ARC Options

£3 ARC Audio Solution

£ ARC Tools & Ecosystem

P
|3
=
=\
Wl
ST
| i
W

High-speed, 32-bit multicore processors for high-end embedded
applications

Mid-range to high-end embedded and host applications
General-purpose embedded processors with DSP capabilities

Compact, ultra low-power processors for deeply embedded applications

Single- and dual-core 32-bit audio processors

DSP, floating-point, trace and secure pipeline options for ARC cores

ARC audio processors with powerful dual-MAC DSP

Commercial & open-source tools for development of ARC-based systems

3
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ARCfg 1i

Synopsys' DesignWare® ARC® Processors are a family of 32-bit CPUs that
SoC designers can optimize for a wide range of uses, from deeply embedded to high-
performance host applications in a variety of market segments. Designers can
differentiate their products by using patented configuration technology to tailor each ARC
processor instance to meet specific performance, power and area requirements. The
DesignWare ARC processors are also extendable, allowing designers to add their own
custom instructions that dramatically increase performance. Synopsys' ARC processors
have been used by over 170 customers worldwide who collectively ship more than 1.5
billion ARC-based chips annually.

Ref.
http://www.synopsys.com/IP/PROCESSORIP/ARCPROCESSORS/Pages/de

fault.aspx
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ARCfg 1i

S HEMWERERERFABEMRFIMARC processor:

The DesignWare® ARC® EM Family of embedded processors is
based on the scalable ARCv2 Instruction Set Architecture (ISA) and is
optimized for energy and performance efficiency (DMIPS/mW and
DMIPS/mm2). The ARC EM family includes the EM4 (cacheless) and EM6
(instruction and data caches) processor cores, designed for use in power and
area-sensitive embedded applications. They offer industry-leading
performance efficiency of up to 1.77 DMIPS/MHz, with minimal area and
power consumption.

Ref.
http://www.synopsys.com/IP/ProcessorlP/ARCProcessors/ARCEM/Pages/arc-em-

processor-family.aspx

5
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ARCA 4=engFxd 2. — : APEX

ARC Processor EXtension (APEX) technology enables ARC users to easily
add their own custom hardware to the processor, dramatically boosting
performance and/or reducing power consumption for their targeted
application(s). ARC processors can be extended with;:

« User-defined instructions

 User-supplied hardware (e.g., Verilog RTL)

« Core registers

« Auxiliary registers

« Condition & status codes

« Memory mapped blocks and closely coupled peripherals

1400 14000
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1000 § $ 10000

Ref. 3 800 é § 8000 $ B Energy
8l -

http://www.synopsys.com/IP & 600 B cE (oo & (@O
/ProcessorlP/ARCProcesso e > 4000

200 Y  J 2000
rs/ARCEM/Pages/arc-em- | Em
prOCESSOr'famlly.aSpX Without APEX With APEX

Power and cycle count reduction running sensor application software with APEX accelerators
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ARCv2 #916bit instruction encoding:

Programmer’s Model
Instruction Format

Example of 16-bit General Register Instruction Format
15 11 10 Silead: 5 4 0

Sub-Opcode

Major Opcode defines Identifies one of 32 available
32 Instruction Groups: instruction slots in the
8 x 32-bit groups group defined by this major

24 x 16-bit groups opcode

Both source and destination
register address for three-operand
instructions (ADD), destination
address for two-operand
instructions

Source Operand
Addresses One of 8
Core Registers
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ARCv2 #932bit instruction encoding:

Programmer’s Model
Instruction Format

Example of 32-bit General Operation Format

27 26 < 24 23 22 21 1651520140 2eaiil 6 5 0

ﬂ Sub-Opcode Destination

v n
Mode Field Flag bit signals
; G the result of the
identifies operand g :
n 4 instruction to
fields as register 2
set condition
address, data, or cc
codes

31

Major Opcode defines Identifies one of 64 available

32 instruction groups: instruction slots in the
8 x 32-bit groups group defined by the Major 3 Operand Fields

24 x 16-bit groups Opcode

60 core registers available in
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ARC EM R %8 processor K& _E 7 A3 stage pipeline , ME
JWZ 1. Fetch 2. Execute 3. Commit . A TNAHZEEE:

Pipeline Overview
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ARCH§ /i
Board Overview

The ARC EM Starter Kit consists of two boards:

FPGA module with a Xilinx Spartan-6 XC6SLX150-3FGG484C FPGA
device.

Base board with extension connectors and peripherals.

The kit has the following on-
board peripheral devices:

2x16-bit wide 1 Gbit (128 MB) DDR3 SDRAM
128 Mbit (16 MB) SPI Flash memory

SD card reader

LEDs

Push-buttons

DIP switches

Seven Pmod connectors

On-board clock oscillator

10
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KREEEANIRFLE , ARC EM Starter Kit , A LATHE
Base board EHISW1 LHIREE B A EIFPGA
(SPARTAN-6)FYARC EM processorhx 4~

Figure 7 SW1 DIP Switch

The definitions of bits 1 and 2 are described in the Table 3.

Table 3 Selecting the Configuration

Bit1 Bit 2 Configuration

OFF OFF ARC_EMS5D (and ARC_EM4)

oN OFF ARC_EM7D (and ARC_EMS)

OFF ON ARC_EM7DFPU (and ARC_EM6PFU)

This is ARC_EM7D with Floating Point Unit

ON ON Reserved
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A~REIKARC EM processortbE&:

Standard Features

Closely Coupled
Processor Sigz‘;lr:o) Memories inflfged Me)r(nyor :acrg/ w?rtifv:‘:rog APEX
(Up to 2 MB) y y

EM4 v v v v
EM6 32k v v v v
EMSD v v v v v
EM7D 32k v v v v v
EMSD v v v v v v
EM11D 32k v v v v v v

Licensable Options
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Processor ’ FPU Trace ’ MPU HDMA Enhiz'c?:'nom Eohanced CryptoPack ARConnect
Package Security Package

EM4 v v v v v v v 4

EM6 4 v v v v 4 4

EMSD 4 4 4 4 4 v 4 v

EM7D 4 v 4 v v v 4

EM9D v 4 v 4 4 v

EM11D v v v v v v
Ref.
http://www.synopsys.com/IP/ProcessorlP/ARCProcessors/ARCEM/Pages/arc-em-processor-
family.aspx 12
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ARCH /

I AARC em 5d fiyMemory map:

I Peripheral

OXFFFFFFF

OxFO00B000
0xFOOOAO00
0xF0009000

0xF0008000
0xF0007000
0xF0006000
0xF0005000
0xF0004000
0xF0003000
0xF0002000

0xF0000000

WDT

UART2

UART1

UARTO

DCCM 256K

SPI Slave

SPI Master

12C 1

12C 0

Timers

GPIO

ICCM 128K

Pin MUX

Interrupt vectors

OXFFFFFFFF

0xF0000000

0x80040000

0x80000000

0x00020000
0x00000200
0x00000000

13
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ARCH /

It A&ARC em 7d YMemory map:

OXFFFFFFF

OxFO00B000
0xFOOOAO00
0xF0009000

0xF0008000
0xF0007000
0xF0006000
0xF0005000
0xF0004000
0xF0003000
0xF0002000

0xF0000000

I Peripheral
WDT
UART2
UART1
UARTO DCCM 32K
SPI Slave
SPI Master
12C 1 DDR3
12C 0
Timers
GPIO
ICCM 32K
Pin MUX Interrupt vectors

OXFFFFFFFF

0xF0000000

0x80008000
0x80000000

0x18000000
0x10000000

0x00008000
0x00000200
0x00000000

14
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1.

1.
2.
3.

Labb—% & =~ 7 p

ARCi 4

7 R B
License® 3
Digilent Driver % %

MIDE Lite % %
7 ¥ - (i& #&ARCH)

4 i¥ = (Build & Debug Project)
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icense ¢ 3

.
Sy"ﬂpsys TOOLS IP | PROTOTYPING | SERVICES | SOLUTIONS | SUPPORT COMMUNITY = COMPANY <

HCME , IP , PROCESSCR IP 4 SOFTWARE DEVELOPMENT TOOLS

AT
2_1s 1 * I|MetaWare

The DesignWare® ARCE MetaWare Toolkit Lite Edition is available for free download and use
for academic, personal and noncompetitive evaluation purposes, subject to the Terms and

T ‘Q W zlj L . =7 Conditions of the ARC MetaWare Toolkit Lite Edition End-User Software License Agreement.
g F|License * ¥

Please print and read the End-User License Agreement.

~ Ln, > To download the ARC MetaWare Toolkit Lite Edition, please complete and submit the
1 ,! :t‘ 4 ~7. ‘:_'] :-:'L‘ following registration form. b i
- I | -~ FF
= All fields are required.

http ://VWVVV_ Syn O pSyS . « % | agree to the terms and conditions of the ARC MetaWare Toolkit Lite Edition End-User

Software License Agreement.

co m/Cg | _ Business Email: + e24996544@mail.ncku edu tw

First Name: + SenChih

bin/arcmwtk_lite/regl

Phone: -« 0935508722

Cgi Job Role: « Cther T

Job Title: « Cther T

Country: « Taiwan W

Address: - No.1,Dasyue Rd. East District. Tainan City 701, Taiwan.
City: = Tainan

State/Province:

PostaliZip Code: = 701
Which of the following best describes you or your business?
* Student v
What is the name of your current company, university, or affiliation?
« National Cheng Kung University
For what purpose will you use the ARC MetaWare Toolkit Lite Edition?
* Academic InstructionorCo ¥
How did you learn about the ARC MetaWare Toolkit Lite Edition?
« From my professar v

+1. Are your company's end products used for Military Technology, Yes ® No
Defense Industries, Rocl-;etTechno\oq\ Missile Industries, Space
Industries, Nuclear Industry, Chemical or Biclogical Agents?

*2. Is your country of citizenship one ofthe following: Cuba, Iran, North Yes ® No
Korea, Sudan, or Syria?

If you answered "Yes' to either question, please explain further.
You may be contacted for additional information.
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&
| certify that to the best of my knowledge the information provided is true and correct.

# Remember me (requires browser cookies to be enabled)
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Stepl. #BH T T ~ 7% ZZRITE %% Windows 7 x64
IR R *ARC%}I—a“ %2 mini USB - USB % -
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Step2. 44 % ~ 3t BEFhT R %
1. & % 4% (baremetal)
2. 5088 ~ SR R (tools)

baremetal e | baremetal i
| boot
dI:II:E' ) COMImon
- tools | options

| project_arcgnu
| project_arcrmw

readme.txt

# digilent.adept.system_v2.16.1.exe

# digilent.adept.utilities v2.2.1.exe

E DWW ARC Meta\Ware Lite 2015 06 win..
@' Putty.exe
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Step3. &% % + % % digilent system

Welcome to the Digilent Adept

b tools Setup Wizard
DIGILENT This wizard will guide you through the installation of Digilent
— 1 = " N —_— Adept.
k1l E hw ol : 4
- - - -
il ’}J\ %ﬂﬁﬁ o 'EH E = Eﬁ ¥’E = ﬁ ¥‘+. M Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
. = relevant system files without having to reboot your
ﬁZ ;1 computer.

g Click Next to continue.

=
& digilent.adept.system v2.16.1
g

% digilent.adept.utilities v2.2.1
FREIUE DWW ARC_Meta\Ware_Lite_2015_06_win

1 £P Putty

License Agreement
Please review the license terms before installing Digilent Adept. Choose which features of Digikent Adept you want to install.

Press Page Down to see the rest of the agreement. Check the components you want to install and uncheck the components you don't want to

install. Click Next to continue.

SOFTWARE LICENSE AGREEMENT BETWEEN YOU, THE CUSTOMER,/PURCHASER,, AND
DIGILEMT, INC.

Select compenents to install: Required

Adept Runtime (install 2.16.1)
Adept Application (install 2.7.1)

PLEASE READ THIS CAREFULLY, IT IS AN AGREEMENT. UPOM INSTALLATION AND USE
YOU ARE AGREEING WITH DIGILENT, INC, TO ALL THE TERMS AMD COMNDITIONS,

1. This software license agreement is a legal contract and agreement between

YOL as an individual, regardless of your status with any educational or business entity,

and the Washington Corporation known as Digilent, Inc. TM. If you are acting on behalf
of an organized educational entity, this software license agreement is also a legal -

If you accept the terms of the agreement, dick [ Agree to continue. You must accept the

agreement to install Digilent Adept. Space required: 43.6MB
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4. NeXt <Back || Next> | [ Cencel
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FEEs (4/10)

Choose for which users you want to create shorteuts,

Select whether you want to create shortcuts for yourself only or for all users of this
computer, Click Next to continue,

Create Shortcuts
() For anyone using this computer

@ Just for me

[ Create Quick Launch shartcuts?

Choose the folder in which to install Digilent Software.

Installation Complete
Setup was completed successfully,

Completed

< Back Cancel

Setup will install Digilent Software in the following folder. To install in a different folder, dick
Browse and select another folder. Click Next to continue.

Destination folder

C:\Program Files (x86)\Digilent

Space required: 43.6MB
Space available: 139.5GB

Completing the Digilent Adept Setup
Wizard

DIGILENT ‘Your computer must be restarted in order to complete the

W installation of Digilent Adept. Do you want to reboot now?

(@ Reboot now

(©) I want to manually reboot later

/_\\DIGILE_[!T a

The Institute of Computer and Communication Engineering, NCKU
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Stepd. & F¥ 7 + % % digilent utilities

— Welcome to the pigilent Adept
p tools Utilities Setup Wizard

DIGILENT This wizard will guide you through the installation of Digilent
Adept Utlities.

r ﬁu /J\‘ ﬁﬂﬁ - ;ﬁ E ?g: - Eﬁ ¥,[f ;ﬁ ﬁ %‘_}E A_..D._E.ﬂ Itis recommended that you dose all other applications

before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

=t

Click Next to continue.

i digilent.adept.system_v2.16.1

| #% digilent adept. utilities v2.2.1 /\DIGILENT®

License Agreement
Please review the license terms before installing Digilent Adept
Utilities.

Choose which features of Digilent Adept Utilities you want to
install.

Check the compenents you want to install and unchedk the components you don't want to

Press Page Down to see the rest of the agreement. st Click Next o contige.

SOFTWARE LICENSE AGREEMENT BETWEEN YOU, THE CUSTOMER,/PURCHASER,, AND
DIGILENT, INC.

Select components to install: Required

PLEASE READ THIS CAREFULLY, IT IS AN AGREEMENT, UPOM INSTALLATION AND LISE Adept Utilities (install 2.2.1)

YOU ARE AGREEING WITH DIGILENT, INC. TO ALL THE TERMS AND CONDITIONS.

1 This software license agreement is a legal contract and agreement between

YOU as an individual, regardless of your status with any educational or business entity,

and the Washington Corporation known as Digilent, Inc. TM. If you are acting on behalf
of an organized educational entity, this software license agreement is also a legal -
If you accept the terms of the agreement, dlick I Agree to continue. You must accept the Space required: 5.8MB
agreement to install Digilent Adept Utlities.

O
O
=
©
C
ﬂ
9)
-
p
-
O
=
—
q))
@)
ﬁ
c
S
®
Q
)
(@}
0]
<
(0))
ﬁ
¢)
=
=
Q
O
O
]
Q)
ﬁ
3
<

3. A ree <ea_ | tagee ] [ concl 4. NeXt <Back || Nextz | [ Cancel
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AN Choose Install Location

NN

Choose for which users you want to create shortcuts, 778\ \ Choose the folder in which to install Digilent Software.
i \

To change shortcut option uninstall Digilent Software and install it again, Click Mext to Setup will install Digilent Software in the following folder. To install in a different folder, dick
continue. Browse and select another folder. Click Mext to continue.
Create Shortouts
For anyone using this computer

@) Just for me
Destination folder

C:\Program Files (x86)\Digilent
"] Create Quick Launch shortouts?

Space required: 5.8MB
Space available: 139.5GB

Installation Complete
Setup was completed successfully.

Completing the Digilent Adept
Utiiies Setup Wizard

Completed DIGILENT Digilent Adept Utilities has been installed on your computer,

-y A D E P T Click Finish to dose this wizard.
e
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F s (7/10)

2

>

N

o

@ P& % MetaWare Lite

\

Steph.

InstallAnywhere

; » tools

v  IMAZEBRE - s EE s ot

2

HHE=Z - e

=
i & digilent.adept.system_v2.16.1
5 :

Installénywhere IETE IRZc4EE .

InstallAnywhere will guide you through the installation of DesignWare ARC MetaWare Lite.
Itis strongly recommended that you quit all programs before continuing with this installation.

Click the 'Next' button to proceed to the next screen. Ifyou want to change something on a previous screen,
click the Previous’ button.

‘You may cancel this installation at anytime by clicking the ‘Cancel button.

Installation and Use of DesignWare ARC MetaWare Lite Requires Acceptance of the Following License
Agreement:

SYNORSTS,
END-USER SOFTWARE LICENSE AGREEMENT
st Wars Derelopment ToolkitLite Version ( “Licansed Produet” )

Tnis Ba-User Softars L 1¢ “Agrment Jise o and the contracting Synopays enity igenilizg
bsiow ( “Sy1opey” ). YOU MUST READ AND AGREE TO THE TERMS OF THIS AGREEMENT SEFORE THE SYNOPSYS SOFTWARE
PRODUCT ( “LICENSED PRODUCT" ) CAN BE DOWNLOADED OF INSTALLED OR USED. [F YOU USE THE LICENSED BRODUCT
AS AN EMPLOYEE OF OR FOR THE BENEFIT OF YOUR COMPANY. YOU REPRESENT THAT YOU HAVE THE FOWER AND
AUTHORITY TO ACCEPT THIS AGREEMENT ON EEHALF OF ¥OUR COMPANY. YOUR COMPANY WILL EE THE LICENSEE
UNDER. THIS AGREEMENT. EY CLICKING ON THE °ACCEPT EUTTON OF THIS AGREEMENT. OR Y DOWNLOADING.
INSTALLING OR USING THE LICENSED PRODUCT., ¥OU CONSENT TO THE TERMS AND CONDITIONS OF THIS AGREEMENT ON
EEHLALY OF YOURSELF YoU!

THE EFFECTIVE DATE OF THIS AGREEMENT IS TEE DATE THAT YOUFIRST DOWNLOAD, INSTALL ORUSE

THE LIKENSED PRODUCT. I YOU DO NOT AGREE WITE THE TERNS AND CONDITIONS OF THIS AGREEMENT, THEN YOU

‘SHOULD EAITT THIS PAGE AND NOT INSTALL 0% USE
ANY DPLIED GR STATED RIGHT INSTALL ORUSE
1 Limited License Grant Syropsys hersby grants 1o you 3 tmited, parsomal, nonesciusive, flly paid, royalty-fes, worldwide,
‘ontrarasibis license, WIoBt (hs TIEht 0 sublicense. 1o use the Licensed Product Bx the puspose of coating.

end profling soffware fr @svice with 20 snbetoad s

on 2 model of sn ambasszs ARC micsoprocsssor, 204 sny wser mamuals, ebeence mamusl, rlszse spplicsion 208

‘aste, ritten Wity progrems, 2n4 othar mataizs in 3ay Sr8 providst by Syacgsys r use with 2 Lissnsed Droduct

“Documentations ) subjact to the Bllowing terms snd conditions.

Mﬁ@ F‘}“t'-"mm'-: ?Tmﬂg_mﬁ""

antior spplication savice provider {2 Licmes Proguct (i) uee e Licoreet mn v

{accept the tems of the Ucense Agreement
e ex
.

EY DODNG 50 TOUFOREGO
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Install?

Rastors DafautFldar
6. (Choose path
for installment)

/. Next

Please Review the Following Before Continuing:

Product Name:
DesignWare ARC MetalWare Lite

Install Folder:
CAMWLste

10 mai '
. Your email fof license
Registerad Email AddresJE249965¢4 @mal nckn edo v

Shortcut Folder:
C\Users\CASLAB\

Disk Space Information (for Installation Target):
Required: 3,287 86 MegaBytes
Avasable 131,752.27 Megaytes

11. Your Activation Key
(you got this key jn the mail
if applied)
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9. Install

12. Next 24
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FaE (9/10)

Thesa variables have been selupdated by the installer

METAWARE_ROOT = CWWLIleWMetaWare

PATH 1= SMETAWARE_ROOTHiarcibin %METAWARE_ROOTUde

1o any other
Lite.
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(baremetal T4 &) Pl F ¥ = L4

v S » FREEC »

HeEE v = BRE MAZRBE ~ HEREE -

=

i BHRE =
8 TE | ARC
W SE § | baremetal ||
= =S | deptds
J HP BPC Send Fax 64-bit Driver
o EHE | HP Universal Print Driver
B = ) Intel
o B2 J nckupbl10
=== J PerfLogs
FEL | Program Files
J Program Files (x86)
= ; Windows
e | EEE

& sres )

Aiojesoge] welsAg pue ainjosliyoly Jayndwod
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1.

1.
2.
3.

ARCH 4
T %&RIEB
License® 3

Digilent Driver % %

MIDE Lite % %

7 F — (@ 4%ARCH)

4 i¥ = (Build & Debug Project)
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F 1T - (G&EARCHF)

#-ARC=J7 (mini USB) #&3| % § eUSB#EH, - st pF » &
T ERE AR IR K AT o

i '
1 EmEsnEss S5
FEEEESHREEDEE
USB Composite Device JEE_[E‘E,EH
Digilent USB Device {_ EEEZ Windows Update...
USE Serial Canverter B « CEER
USB Serial Port () E=#E2 Windows Update...
it Windows Update REREEEROE=EETE—EEE -
EEiBiE Windows Update RS EH T 8158

Alojeloge] walsAg pue ainjosliyoly Jaindwon
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F 1T - (G&EARCHF)

Step2. +RB %% 2R (4 s> MIrF »e>%E 28 )
2L @«‘fa—iﬁ-(COM’fPLPT) B ?]USB Serial Port& COMA

[ 4 s==e=s
ERQ TEA) BEV ZHEH)
&= | @B HE & E &b

45 CASLAB-PC
> 4 DVD/CD-ROM %=t
> g IDE ATA/ATAPI 22518
s g ABEAEES
» B TETEE
.y ,g ERERE
FEY
» { TN BREESSHE
o D EiEE
- ¥ =§EEE§JE LﬁF?‘F‘EJﬂ

f;‘f EmEEE (COMD
. @ gmrEes
.| BEE=mEEnE
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R 1F - (G2 3#ARCH)
Stepd. #~FPutty > I X ZConfiguration °

I ko tools #2 PuTTY Configuratiol

Cateqory:

. — A - s i
HE ZHE= =) =R =3 S_ession Basic options far your Pu session l‘ o OO
— - Logging ’ S i
= FEE : i Spi ingtiopyou wahkto
== =5 s temnd 3 ENtQELOM 2 RES
) o
3 (& arc_gnu_2015.06_ide_win_install - Bell 115200
.. - Features Connection type:
1] ﬂ digilent.adept.system_v2.16.1 &) Window " Raw () Telngt ) Rlogin () S5H
RRfIE i digilent.adept.utilities v2.2.1 - Appearance _
. o .. Behaviour Load, save nrﬁae 61%(1 session :
E mw_devkit_arc_K_2015_06 win_install - Transiation Sl Frmmr A 0o0ose Ser | al
B E? - Selection
-~ Colours Defautt Sett
1 Cl . k P =) Cannection = e [ﬂ]
. Click Putty o
- Rlogin
- 55H
-~ Seial Cloge window on exit:
) Aways () Never @ Only on clean exit
5. Open
About Open Cancel
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1T - (G#FARCH)

Stepd. F&7F ARCHx iBliF 4= >
S H-fE S RS 0 3 Putty 1. Click The ‘R’ or ‘C’ button

2. Check the information in
Putty. :D

31

The Institute of Computer and Communication Engineering, NCKU



O
o)
=
S
-
.
@
=
>
=S
o
-
=
)
9!
e
c
=
)
Q
S
Q
0p
<
%
o
@
=
—
Q
o
o
=
Q
e
o
<

1.

1.
2.
3.

ARCH 4
T IR B
License® 3

Digilent Driver % %

MIDE Lite % %

F 1T - (i #EARCH)

F 1¥ = (Build & Debug Project)
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% i* = (Build & Debug Project)

Stepl. B fc® % - i #workspace & % FoE &
(& % i 2 /baremetal /baremetal /project _arcmw/ )

g Windows BEFAIRE

% smsEas
@ Word 2013 ,
@ PowerPoint 2013 >
=2
. =
&P ve= 8

= Adobe Acrobat XI Pro >

>
M Workspace Launcher

Select a workspace

MetaWare IDE stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspaclf C\ARCgo\baremetal\baremetal\project_arcmw v
1.Choose workspace as above

EHla
RENOZR

J’ HaER ’ [T Use this as the default and do not ask again

BEE
maEan
B =0 REETE

% s=sEas

s2f MIDE MW Lite 2015.06

2. OK[ ok ][ cancel

s n[]PS ® 690 East Middlefield Road
Mountain View, CA 94043
Predictable Success WWW.SyNopsys:com BUILT ON
Copyright @ 2011, 2015 Synopsys Inc.
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4 ¥ = (Build & Debug Project

Step2. 7 T & Metaware IDE &4 o

R s i e =B

File Edit Source Refactor Mavigate Search Project Run Window Help

200 - v | [ hello_sart em5d v | om | Local Machine

mile G-~ wWFIEBNL i ZREE
H-0-L-® L~ AEAH-F o@D

Quick Access 17 | 45 Debug

D
-
o
D
—
C [y Project.. 33 = B | [g temp_sensorc 32 = 0 ©w» = 8
- 2% < ST N
m b 5 hello -
i+ 5 hello_uart
m =
3 b 5 leds
Q_ b 5 leds_gpio Resource is out of sync with the file system: '/temp_sensor/SRC/temp_senso
i 25 leds_timer
1 5 temp_sensor Press 'F5' or select File » Refresh to refresh the file.
D
U Problems Tazks B Console 52 Properties 3 O g = O
o ¢ @ @O 8-
- CDT Build Console [hello_uart]
m 82:87:41 **** Clean-only build of configuration em5d for project hello_uart =«
— amake claan ke
O L5 hello_uart 101M of495M |
<
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% i* = (Build & Debug Project)

Step3. & 5 Build Configuration & F & 3R fead 3% CPUAISL(F
ARCH## F e1SW1 ' % OFF » B % embd)

M C/C++ - hello_uart/SRC/hello.h - MetalWare IDE
File Edit Source Refactor MNavigate Search Project Run Window Help

° n %5 Debug w || [E] hello_uart emsd ~ on: | Local Machine

[ Project Explorer 52 BEE =0 emp_sensor.c hello.c [5] hella
b 5 hello * hello.h[]
4 |[25 helln nart fndef
#ifndef HELLO_H
3 _H_
> ol New #define HELLO H_
b GoInto
a & #include "starter.h”
N Open in New Window
gendif /* HELLOH_ */
P Copy Ctrl+C
g g ;D Paste Ctrl+V
i = ‘: HK Delete Delete
s G5 le Source 3
b 25 te Move...
Rename... F2
s Import..
By  Export.
Build Praject
Clean Project
27 Refresh F5
Close Project
Close Unrelated Projects

Build Configurations » Set Active *| ¥ lem5d
IMake Targets 3 Manage 2em7d

3
Index Build Al 3 em7dfpu
Profile A< 3 Clean all [
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% i* = (Build & Debug Project)

Step4. Build project (hello uart)

M C/C++ - temp_sensor/SRC/temp_sensor.c - Meta\Ware IDE
File Edit Source Refactor Mavigate Search Project Run Window

o o %5 Debug « || [£] hello_uart em5d

[ Project Explorer 32 2% Y= 08 |k
5 22 hella
>
> io New 3
o 5 leds Go Inio
» 25 leds_gp
. 25 leds tim Open in New Window ;
> 5 temp_se &= Copy Ctrl+C
Paste Ctrl+V F
W Delete Delete
Source »
Move...
Rename... F2
iy Import.
g  Export.
Build Project |

Clean Project

Refresh FS
Close Project

Close Unrelated Projects

|<_75>

Buoild manficira Fimne b
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4 ¥ = (Build & Debug Project

Stepb. Debug (hello uart)

M| C/C++ - hello_uart/SRC/helloh - Meta\Ware IDE
File Edit Source Refactor Mavigate Search Project Run Window Help

° n 4§ Debug v | [c] hello_uartem5d w on: | Local Machir

[ Praject Explarer 52 2% ¥ = 0 temp_sensor.c hello.c
. (5 hello @ * hello.h[]
2= Peloian #ifndef HELLO_H
N ifnde ) H_
> il Inel b= #define HELLO H_
> 2= em Go Into
PRE=RS #include "starter.h”
i Open in New Window
4 #endif /* HELLO_H_ */
> W | [E Copy Ctrl+C
g g :Dd Paste Ctrl+V
> eds
Delet: Delet
>E?|eds_gx elete elete
o 25 leds ti Eorkes i’
s (25 temp_ Maove...
Rename... F2
i Import..
iy Export..
Build Praject
Clean Project
Refresh F5
Close Project

Close Unrelated Projects
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Build Configurations »
Make Targets »
Index »
Profile As »
I Debug As vl [E] 1Local C/C++ Application
a2 4 Debug Configurations.... I
Team 3
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g

T = (Build & Debug Project)

Stepd. Debug (hello uart)

] |

1.Choos

M Debug Configurations LR T . . . 48 .
Create, manage, and run configurations
2 ohiiaoar
<. vecbuggci
X B2 I

Mame: hello_uart em5d

q Main ((X)= Arguments (E Environmeﬂt% Debugger]\i'}/ Scurcew & Refresﬂ =] Common}

[£] hello em5d

[t] ledsem5d

[E] leds_gpio em5d

[] leds_timer em5d

[E] temp_sensor em5d
[T] C/C++ Attach to Application
Wy C/C++ Multiprocess Application
] C/C++ Postmortem Debugger
[T] C/C++ Remote Application
= Launch Group

3. Targe

e-huilt projec

Debugger: [MetaWare Debugger -

[¥|Resume at startup ~ [¥] Stop onstartup at:  main

Debugger Options

4. Hardware

Select thetargetlHardware

Program Options

Command-Line Options

Semanti:lnsEe:tiDn

Hardware connection
Choose hardware connection type

5. Digilent JTAG cable

= Simulator Extensions I Digilent JTAG cable vl |
Tnit t =
et-$election
reakpoints,/ stEpping
Peripheral displays ]
AUX Registers Choose whether to use 4 or 2-wire communications , or whether we'll try 2 only if 4

Side-effect registers

JTAG wire protocofl 4-wire (standard)

6. 4-wire (standard)

4| m | C

Target reset

Debugger Options: -targs=AC -toggle=include_local_symbols=1 -profile -digilent -av2em -Xbs -Xsa -Xed -Xswap -Xtimer(
-Xtimerl -corel

Filter matched 12 of 12 items

Apply Revert

@

7.Debug | mrr— |
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g

T = (Build & Debug Project)

ho % if #Target (ARCH ) = # 18 > € p #23& » Debug Mode > *

Debugit & ¥ 14 5 ¥|- B kx# eProject ©

27

RC/hello.c - Meta\/are ID|
Refactor

File Edit Source Mavigate Search Window Help

. °° ?ts- Debug ~ || [#hello_uart em5d v on:  Local Machine v N

w OB [ N o = AL HErO Q& - ERATTRE AR R A
Quick Access 1'g

Debugger

45 Debug i3 & ¥ = B | (0=Variables &2 oints
[] hello_uart em5d [C/C++ Application] o 4 E“ & % H‘ il e
4 MetaVWare Debugger (2015/11/13 £52:22) (Suspended) Name
4 o T_hread [main thread] (Suspended) | . uart
= 0 main( hello.c:28 0x000000a8 3
= 1_mwcall_main) 0x0000026e
= 2_arc_main() 0x000002¢5 L Ll C
ol Debuﬁer Engine [WMW-Lite K-2015.06,1558,06202015.084028§F . -
4 e | » 4 3
tel hello.c 52 [n] hello.h = B8 9= Qutline 37 = . = g
o
® /** Copyright (C) 1989-2013 Synepsys, Inc. il e SN R
#include <stdic.h: | o sdioh
#include "hello.h” steie
U helloh

® main(int, char*[]) : int

=7 /
// MAIN

int main(int argc, char *argv[])

DWCREG_PTR uart = (DWCREG_PTR) (PERIPHERAL_BASE | DWC_UART_CONSOLE);
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4 [ | r
& Console 52 W De o E ':ﬂ-l =B~y = 08
hello_uart em5d [C/C++ Appllcatlun] Debuggar Engme[\rMW’ Lite K-2015.06,1558,06202015.084026] (2015/11/13 F52:22)
ELF segment #1 addr @x5880000@ sire @xPOA6ES . -
ELF segment #1 addr @x30000685 zerc @x810193 (program zeroes BSS)
Breakpoint 1 set. m
1: @x@eeeas condition:[temporary] ../../../apps/helle_uart/src/hello.c!28, main, compile directory C:/baremetal/projec
n -
4 I | 3

1§9M ofagsiM |
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g

T = (Build & Debug Project)

Stepb. Run the program (hello uart)

Debug - hello_uart/SRC/hello.c - Meta\Ware IDI
File Edit Source Refactor Mavigate Search Project Run Debugger Window Help

° n 45 Debug w || [£] hello_uart em5d ~ on: | Local Machine v 9 = | it}

R e N LA H-0-Q-® - [0 e Bl v n v O -
CIICk the run button Quick Access @|%Q’C++

7%i&Debug &2 O | &= Variables £3 ©g Breakpoints = g
a [£] hello_uart em5d [C/C++ Application] & = | 5 R % | e v
4 Meta\Ware Debugger (2015/11/13 £%2:22) (Suspended)

a # Thread [main thread] (Suspended)

0 main() hello.c:28 0:x000000a8

1 _mwecall_main( 0x0000026e

2 _arc_main() 0x000002¢6 BN n r
w Debugger Engine [WMW-Lite K-2015.06,1558,06202015.084026] - i
4| [l | 3 4 3
SENsOor.c ello.c .h| hello.h s Cutline sual...

hello.c &2 = B 5= Outline 32 Z Vi = B8

+ " Copyright (C) 1989-2813 Synopsys, Inc. =0 - SE RN o % <
#include <stdioc.h> 5 stdioh
#include "hello.h" sae.
2l helloh

m

@ main(int, char*[]) : int

i !

—int main(int argc, char *argv[])
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1
DWCREG_PTR uart = (DWCREG_PTR) (PERIPHERAL_BASE | DWC_UART_CONSOLE);

q i | r
& Console 2 Tasks Wy Debugger Error Log Problems Executables | I:ﬁ-| #=E~-fi-=8
hello_uart em5d [C/C++ Application] Debugger Engine [whW-Lite K-2015.06,1558,06202015.084026] (2015/11/13 £52:22)
ELF segment #1 addr size . -
ELF segment #1 addr @x38888685 zero G)(G18193 (program zeroes BSS)
Breakpoint 1 set. m

1: @x@e88a8 condition:[temporary] ../../../apps/hello_uart/src/hello.c!28, main, compile directory C:/baremetal/projec

r -

< [T | r

| 13omofassm | 40
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% i* = (Build & Debug Project)

Step7. Verify your Project
EEDmLS 20 090 290 2 e
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(Build & Debug Project)

Iy

¥R A g IE SR év‘ﬁiiﬁuartfr?’?{é%iiiiﬁf%i? BN e s
x E oo

-
~
'ﬁ?

Lﬁqcﬁ'- hellu_umﬂsnm_c .

| File Edit Source Refactor Maviga

800 -

[ Project Explorer 52 = =S

» [ hello

s L= hello_uart
s ff’ Binaries

> ! Includes ﬁsq:ﬁ—-l‘*(hello uart)

s m\{ﬁ 2tBdsource code(SRC)

[ helloc %hbhello.c - HEETEANS -

> k| hello.h
s =2 10
LT leds
. =% leds_gpio
. [ leds_timer

(55 temp_sensar
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% i* = (Build & Debug Project)

1EEcode” Hi » defe Az —(Etrace codely /N T5:

{(E A IDEN R 2 — » A DUEERAVERS ~ 57 - 7 R30S ERE
IS ESECEE AT o JEE P 0] Ditrace AN [&RYER 77 -

= 1n't main{int argc, char *argv[])

1
DWCREG_PTR uart = (DWCREG_PTR) ([gaianaly = oy Igy=Tii~s Ol LR NSO FY -
Undo Cirl+Z
/f initilize wart console Revert Fil
uart_initDevice(uart, UART CFG BAUDRATE 11528 SRS T CFG_PARITY NONE);
uart_print{uart, "Hello worldin‘\r"); Save Ctrl+5
return 8; I Open Declaration F3 I
¥ Open Type Hierarchy F4
Open Call Hierarchy Ctrl+Alt+H
Quick Outline Ctrl+0
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g

T = (Build & Debug Project)

= {[E statement/g /& T7uart{memory
mapHIfirik o FEAEAE - EE AR
B TEFE?

[£ hello.c 52
@ /** Copyright (C) 1989-2813 Synopsys, Inc. ** 40
#include <stdic.h:
#include "hellc.h™

= iﬁt main{int argc, char *argv[])

I DWCREG_PTR uart = (DWCREG_PTR) (PERIPHERAL BASE | [mc_UART_coNSoLE},-I

// initilize uart console
uart_initDevice(uart, UART CFG BAUDRATE 115280, UART CFG_DATA 8BITS, UART CFG_I1STOP, UART CFG_PARITY NONE):
vart_print{uart, "Helle worldinir");

return &;
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% i* = (Build & Debug Project)

s {EHE s e varty EiE /7 2 ( Baud: 115200, 8N1) » 41575 Bk
n]LlAtrace code - i H{TEEuart » S #E R A (EAEIRHLS -
( http://www.lammertbies.nl/comm/info/serial-uart.htmI#THR )

[£ hello.c 52

@ /** Copyrigft (C) 1989-2813 Synopsys, Inc. ** 40
#include <sgdioc.h:
#include "hgllo.h™

= iﬁt main{ingt argc, char *argv[])

1
DWCREG JPTR uart = (DWCREG_PTR) (PERIPHERAL BASE | DWC_UART CONSOLE);
// initilize uart console
uart_initDevice(uart, UART_CFG_BAUDRATE_ 115288, UART_CFG_DATA BBITS, UART_CFG_ISTOP, UART_CFG_PARITY _NONE);
TarC pronei e, mollo vormmr,
return &;
b
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% i* = (Build & Debug Project)

FisuartgZ2 o] printt =T - 1] DAtraceZ &) srHJcode - fIEHfTEE -
!

[£ hello.c 52

@ /** Copyrigft (C) 1989-2813 Synopsys, Inc. ** 40
#include <sfdio.h:
#include "Helloc.h™

= iﬁt main{gnt argc, char *argv[])
1

DWCRE[_PTR uart = (DWCREG_PTR) (PERIPHERAL BASE | DWC_UART CONSOLE);

uart conscle
| ' i e 5268, UART CFG_DATA BBITS, UART CFG_1STOP, UART_CFG_PARITY NONE);
vart_print{uart, "Helle worldinir");

return &;

h
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& BIF N
> XA FREILE L ng?rﬁ#&éf@tﬂﬁi
PrOJectm{B fo* m o P.S, BAHF R kot R
&P~ LCDHC e o
¢ TA Contact Information:
> BAIriE 45 a2215689@gmail.com
> Rm 92617
» Office hour : (Monday)14:00pm~16:00pm
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