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1.1 XHEfET

AXHEBILFRXETHE DSP T4, BESBTE DSP FA LFAXFHNEES R

1.2 BiRRE

DSP RFEFH KR A 5o

1.3 ERAE

\No.,
]

& 1-1: SAFEmYIR

[ ] DSPp %!
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ab, AL7]
2.1 ThEEN A
ET Cadence Xtensa HIF14 DSP #1737 %, % DSP &%:

o LI 72 Ut EMBIZEEEIF 4 I 32x32 TR EMSS (multiplier-accumulators,
MACs)

o ERERMT, ZIBEEIF 8 1 32x16 fijt MACs
o 4 NEKIELE (VLIW) fEE%EM, seBERIF AL 2 1 64 (UxhsH
o FEMEFREEHITAIMEN, RIESASREI 4 MEBEE IEEE FRIEE MAC

2.2 HRRNENE

ANiE fEREiER

sunxi 15 Allwinner BJ— &% SOC FEHF &
DSP Digital Signal/Processor == S 1233
FreeRTOS —MHRAISEEHEIERSE

XEA2 Xtensa Exception Architecture

Xplorer Cadetice IR —FET eclipse BIZ DS-5 HIEIRIFIE
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ERFM(FE DSP, FEUTHEL

1. Allwinner £#8 D1 F 4+ DSP % SDK, SDK £E6& DSP %i¥/Ri, Linux k7
XCC I A%, Linux hr74s DSP B package &

2. Cadence Xtensa ¥y Windows IDE T & (Xplorer-8.0.13 k7<), Windows hixZdx DSP #Y
package &

3. Cadence Xtensa B License, FATFARS2]ILIE4RIFF Xplorer (A EFH

FREVL EERHES Allwinner BER!
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4.1 SDK #EZE

B4 SDK FEB#E arch (Z32##8X) . components (4AfF) . drivers (3X%h) . kernel
(N#) . projects (T #2) . XtDevTools (DSP #%i» package BR&EF Linux XCC T A
) o

4.1.1 arch BR%&H

arch BRFERER SoC EMHEXHNAZR, 81 SoC 2MBEREME, Bel SDK #E D1, *
EEIER SoC XM init. 1sp FHITLH,

4.1.2 components BFE4M

components BEE 2 allwinner 156 =704,

4.1.3 drivers BR4&H

drivers BER 8% DSP FrFEfIIMEIRE), MiIRKIEXBIIKEN{LF board B R,

4.1.4 include BR4EH

include BR%—EESRIRZHABUREE X KRR LA,

4.1.5 kernel BR4H

kernel BRETEE®E FreeRTOS B kernel /5. Xtensa BY portable JERS AR FHAITLIBIH
SINBEME XD,

Hrh FreeRTOS BYJREIS21R#E Cadence Support BI#EFEM Github EHIEX:
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[https://github.com/foss-xtensa/amazon-freertos (tag: v1.7-xtensa) ]

FE: fEH v1.7-xtensa Ao

4.1.6 projects BRZEH

projects BR FTHE—1MFBERNAER— project, I main N0, EFFREM project FiF
HRH bin EERREINEE. &1 project BIHIIA FreeRTOSConfig At &,

4.1.7 XtDevTools

Linux XCC T EEFHERRRN:

<root>/XtDevTools/install/RI-2020.4-1inux/XtensaTools

DSP #Zil» package ECEFHERRFEA:

<root>/XtDevTools/downloads/aw axincfg0 linux.tgz

Allwinner By DSPAzOECEBBEAFIRITRME, —RA—1 tgz £4%48, BEREANFEFLE
REREE SDKAVEEMNE, B H T,

4.2 IPIRRE

4.2.1 XCC =%t

B XCC TREFHEEBERRT

<root>/XtDevTools/install/

HITREE, BERIEENIZFRAE

<root>/XtDevTools/install/RI-2020.4-1inux/XtensaTools

IR © HiB2EREROBIRAR. RE—INF 5
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4.2.2 package B1&%#

AW

B dsp ZECEBRBFIRITRM, —RA—1 tgz EEE, BRERRFEALEREREE

SDK R{EEME, FRMOTF:

cd <root>/XtDevTools

tar zxvf downloads/aw axi cfg0® linux.tgz

cd RI-2020.4-linux/aw _axi cfg0

./install

.- BARERRE

Are you ready to proceed? [y] y

Enter the path to the Xtensa Tools directory: <root>/XtDevTools/install/RI-2020.4-1inux
/XtensaTools

Do you want to continue? [y] y

What registry would you like to use? [default] ../config

This Xtensa registry directory does not exist.

Do you want to create it? [y] vy

Do you want to make "aw axi cfg@" the default Xtensa core? [yl n

AR

NRZRIIZDE, REENRE tgz, RERRIEERHITRE,

4.2.3 IMRZE

env.

sh MREEF BRI

. PATH FRIN4RiET RiEbin/ i

. LM _LICENSE FILE licensefR5528hit

3. XTENSA_SYSTEM . DSPiZERE BREGHIIR

4. XTENSA CORE DSPREulLECE 1% 7R

5. XTENSA TOOLS DIR XCCTEHUE

7AE:DSP license FE1F5 Allwinner B£R!

B EXFFMENEHREFIMRRGE, IUBINEU EARRTIRE EH,

4.3 4mIFHHY

sou

pic

rce env.sh ---- BEWRTE

k the version of XtensaTools:
1. RI-2020.4-1linux

IR © HiB2EREROBIRAR. RE—INF 6
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Which would you like?1l

pick a core config for Xtensa:
1. aw axi cfg0

Which would you like?1
select=1...

pick a project:
1. dl

Which would you like?1l
select=1...

make clean

make menuconfig ---- ZRIFEM, &AL .config

make -3j32

4.4 THEEMH

1. # SDK B TH dsp.bin #0113 Linux J&#3./device/config/chips/d1/bin/ BT, H#H
BRI dsp0.bin

2. $117./build.sh #/build.sh.pack , EFfITE IMG B4 THENA,

4.5 FBEERY

4.5.1 &R

£ SDK HEMRIBEBEEEEHIINA Keonfig 1 Makefile, A ES linux kernel B9
Bho

BUF LA components/thirdparty/algo sample #1788

1. 1B R components/thirdparty/algo _sample, £ components/thirdparty B Kconfig 0N
config &I config COMPONENTS ALGO SAMPLE, Makefile F /N obj-$(CONFIG COMPONENTS ALGO SAMPLE
) += algo sample/o

2. 485 algo sample B9 Makefile, IMAFEELRIFHY.0 X, 40 obj-$(CONFIG_COMPONENTS ALGO_SAMPLE

) += algo sample.o 27N CONFIG COMPONENTS ALGO SAMPLE JJ y B, &FERRREIZM *.c/*.cpp/*.5 X
TfFEE}Z *.0, Jttyl"zé:"F} algo sample.c éﬁl%jﬂ algo_sample.oo

SNILERLRY.0 X RERFEZREREM dsp bin X,

IR © HiB2EREROBIRAR. RE—INF 7
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4.5.2 ERMEESE

SDK 15 obj-$(CONFIG xxX) += xxx.o BUIBAENFRSE. HIWEFEE—158SE foobar.a,
A LLTE Makefile #i0A:

makefile
0bj-$(CONFIG _COMPONENTS FOOBAR) += foobar.o

Wt —3F4RiIFS =48 foobar.a REFRY.0 XGREHFR, BLEfiEEN foobar.o,

BB F7] 8% components/thirdparty/xtensa/hifi4 vfpu_librarys

WRAFRE © BseEREROERAE. RE—TNF 8
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windows IFEFERREMER Cadence E£#tHY IDE T A Xplorer

5.1 TER#

5.1.1 Xplorer &%

HaifEA Xplorer-8.0.13 k7

Xplorer-8.0.13-windows-installer.exe

Windows FEENGTREXHHITRE,

- 4 S R P
= Setup

Setup - Xtensa Xplorer

Welcome to the Xtensa Xplorer Setup Wizard.

Xplorer

cadence

= Back

5-1: RESE 1

Next =

Cancel

WRAFRE © BseEREROERAE. RE—TNF
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" Setup o] & |

License Agreement Y

Please read the following License Agreement. You must accept the terms of this agreement before continuing with the installation.

Cadence Tools Software Use Agreemsnt
Your use of the software you are about to install is subject to one or more licensing agreements.

Portions of this software are subject to the terms of either (1] a technology license agreement between Cadence
and the user ("you") - & direct Cadence licensee, (2] an end user license agreement between an existing Cadence
licensee and you, or (3) a limited use evaluation agreement between Cadence and you. In addition, each
directory contains files that identify any open source licenses or copyrights that apply to each component.

.
For a copy of the license agreement that applies to your use of this software, please make an inguiry to the
ocrganization that provided this copy of the software to you.

@ |1 accept the agreement

Do you accept this licens diem
) I do not accept the agreement

[ = Back ll MNext, = ’ Cancel

5-2: REDSE 2

- Sewp P AT Ne ==

Xtensa Xplorer Installation/Directory ‘

Please enter the path to the Xtensa Xplorer root directory. The Xtensa Xplorer 8.0.10 and XtDevToals directories will be installed in
this directory.

It is recommended that you use the same Xplorer root directory as your previous installations of Xplorer so that the ¥tDevTools
directory can be shared, which will allow this version of Xplorer to use all previous installations of Xtensa configurations and tools.

Xtensa Xplorer Root Directory C:\usr\x‘tensa| e

£

I [J- L:.L L[_‘;{ j_ﬂJD {1!1;:

EeTT| W gl

5-3: RESE 3

NRAMZ FKBEREILIBMRBY Xplorer, #ERF ‘&, RZERE “B"

WRINFE © HRB2ERRRNERAR. RE—IF 10
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.,_..x"l Warning: The installer did not detect an XtDevTools directory in
the location that you specified. If you have previously installed
any version of Xtensa Xplorer, please install this version in the

same root directory so this version can share the same i
XtDevTools tree.

Do you have an existing installation of Xtensa Xplorer? ®
Click "Yes" to specify the previous Xplorer root directory

location( usually fusrfxtensa), otherwise click "No” if this is your
first installation of Xplorer.

=Y

5-4: REFE 4

"+ setup [ | I v ESEN

Select Components Y

Select the components you want to install; clear the components you do not want to install. Click Next when you are ready to
continue.

Click on a compaonent to get a detailed
= Xtensa Tools description

General Sample Configs

Xtensa Fusion F1 DSP

Ntensa HiFi Family Samples

Xtensa TIE base examples builds ~

| <Back ]LINm>IJ[ Cancel

5-5: REFE S

WRINFE © HRB2ERRRNERAR. RE—IF 11
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= Setup

Completing the Xtensa Xplorer Setup Wizard

Setup has finished installing Xtensa Xplorer on your computer.

ensa Xplorer now (Recommended)
itializes workspace location defaults)

Xplorer

W S A )

cadence’

(o] ® =)

|
= b ﬁ Cancel

5-6: RIS E 6

5.1.2 xt-ocd Zit

3

FRRIZ TR LR

——

LR Xplorer [7, AEELRERT Jtag #iLA xt-ocd daemon, LEIZFE Xplorer %L
b = o =4
T

<install root>\XtDevTools\downloads\RI-2020.4\tools

xt-ocd-14.04-windows64-installer.exe

—E ST Next BIA], REREEEINIR Xplorer —3:

WRAFRE © BseEREROERAE. RE—TNF
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# Setup . == & |

S=tup - Xtensa OCD Daemon 14.04

Welcome to the xXtensa OCD Daemon 14.04 Setup Wizard.

= Back ] . _Nﬁ-d:; ’ Cancel

5-7: xt-ocd LIELE

ZEZME, BIMEE xt-ocd BESEEBM, # 3 xt-ocd WLEBR, Wi xt-ocd.exe i&1T,
EHIA TR, NREAHENERD ftd2xx.dll:

.

xt-ocd.exe - BiREE 2

% FEERIRRE T BN BREE D2, B EResies
-"H_._._.-": LW&JEIQTEE-

ffE
L T r_ "
5-8: fR/D ftd2xx.dll
M ftd2xx.dll 7£ xt-ocd HWRERZ TRLEEIREI, T
<xt-ocd root>\modules\ l

IR © HiB2EREROBIRAR. RE—INF 13
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XAEER:

| ftd2xxe4.d11

J

b AEHEREEE (DD v xtensa b st-ocd v rnodules

FrEit=
P 23 HER i i |8
|| catapult.cfg 20207474 541 CFG A 1 KB
|%| fr223z.dll 20200444 341 L g B 204 KB
%] fthusuidll 20200444 341 L FRiERE B 165 KB
% ftesercodll 2020744 541 rE FIERE B 74 KB
frd 2=libs 2020044 5341 LIE % 20 KB
(@] ftd 2Bl 2020/4/4 541 EEFEET R 308 KE
%] ftlang.dll 20200474 541 L FiERE B 269 KB
5-9: FREX ftd2xx.dll B&1F
Q= ERERFRR ftd2xx64.d11 #E xt-ocd WRERBE R, EdEN ftd2xx.dll BIF],

Wi xt-ocd.exe i&17, ZHIRNEIRHESLK, W0 (HM error I# " HIWESFER)

B Dixtensa‘\xt-ocd\xt-ocd.exe == _EI 23
HOCD 14.84 2820-04-603 14:39:18
Ccr 1999-2020 Cadence Design Systems Inc. All rights reserved.
[Debugy Log 2820-10-19 13:=57:851
Loading module “'gdhstub'" v2. B.8.12
Loading module "ft2232" v2.8.2.8
Opening device 'flyswatter?’ <uvid:-@483,. pid-6@18>
FIDI D2HH Library Uersion: Bx38214
ERROR: Mo FTDI devices with vid:A483. pid:6818
Try to re—connect the USE connector to get the Windows Driver loaded after insta
1ling XOCD.
Alzo make sure you have stopped the xocd programiz> from running BEFORE installi
. It can prevent driver from being installed.
#xx Failed to access FIDI device s
Cycling the FITDI USB Port *
ERROR: Cycling the port failed with status 1
ERROR: FTDI initialization failed
ERROR: Error starting probe driver for chain "Controller@'

Hit <{ENTER> to terminate...

o A

5-10: fRRT ftd2xx.dll FrEk|a)RR

IR © HiB2EREROBIRAR. RE—INF 14
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1.3 JLink IXGhZZE

JLink BFAAT Jtag HIANIFIRSE, FELENRR, KEEMT:

JLink Windows V654c.exe

—HE i Next BA]:

]
Link

g | Welcome to SEGGER - J-Link
- V6.54c Setup

Setup will guide vou through the installation of SEGSER -
J-Link W&.54c.

It is recommended that wou close all other applications
before starting Setup, This will make it possible to update
relevant syskem files without having to rebinak your
compuker,

Embedded
Studio

Powerful C/C++ IDE
available for

Click Mext to continue.,

s Windows

s macO5s D\
s Linux
/ SEGGER

Download Trial
Mext = ] [ Cancel

5-11; JLink IREhZ%EH I

LETHIE, F JLink JFHFENPC, BIEIRINREIRE]:

" B ST TR

----- ﬁ Generic USE Hub

----- j Generic USE Hub

..... § Intel(R) § Series/C220 Series USE EHCI #1 - 8C26
..... § Intel(R) 8 Series/C220 Series USB EHCI #2 - 8C20
{ﬁ J-Link driver ]

----- W USE 2.0 £5R%

----- i USE 2.0 S550%

5-12: JLink RIMiA3!

WA © BSEERERHERAE. RE—TF
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BRiEfT Xplorer EE#1T License BtE, 5 Allwinner BEX&R!

AT %2537 BAACE License $ &

B c/C++ - Xtensa Xplorer
File Edit Source Refactor MNavigate Search Project Run Tools Window Help

7 | B Welcome 52 fit = 8

‘ Xplorer License Keys

Cannot find the requested feature in the license file

Cannot find the requested feature in the license file
If you don't have any license keys for Xplorer and the Xtensa Tools,
please obtain a valid Xplorer license keys first.

If you have license keys already configured, click the button
"Check Xtensa Tools Keys" to get more detailed informational
messages to help diagnose possible problems.

IRequest Evaluation KEYSJ Use our online system to request software evaluation license
Jeang for Xtensa Xplorer and Xtensa Tools

| Install Software Keys ‘ Ihs Il software |icenlse‘|-ce)rs eitherlb)f instlalling a retrieved
———— licese file, or by pointing at an existing license server or file.

License Options | | Check Xtensa Tools keys | [ Close

Overview

cadence

& 5-13: B2& License $& 1

WRAFRE © BseEREROERAE. RE—TNF 16
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L X

Install Xplorer and Xtensa Tools License Keys

(1) Afloating license server should be installed and managed by the IT group

Browse to the License File / Type License Server Address of form =port=@ =servers

2?000@192.168.201.33|

Choose where to install the license file
| Copy the selected license file to standard location: CAUsersthuangzhenwei\tensilicatlicenselic and point to it

@ Point to the selected license file in its current location

(?;l l Finish I [ Cancel

5-14: E2E& License F I 2

L X

Xplorer License Keys

License checkout OK

¥plorer and Xtensa Tools license info: vl B -

Check or clear 4 feature checkbox to check out or return the corresponding feature key

Your hostids are: ICQEECEE?-’JE, dUEEdeEbE

SE Functignality
Enabled (expires A0-—H-2022)
[T PDE Functionality

Mot checked out

':?::' License Options ] [Check ¥tensa Tools ke],rs] [ Close

5-15: BZE License & 3

5.1.5 %% package €

BENERTIERTEL package &

WRINFE © HRB2ERRRNERAR. RE—IF 17
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€/C++ - HelloWorld/main.c - Xtensa Xplorer - x
le Edit Source Refactor Navigate Search Project Run Tog
B9~ WG ¥ K remode: Off ~ P:Helloworld ~ :Debug ~ BuldAcive v . Run v Profle v Debug v Trace O WEIX G~ Q- ® 4~ 40 1] 01~ Bl - Gv o~ [auick Access ]| & |[@

&5 Project Explorer £ =% =8 utline 52 [§] Assembly [§] Loop Summary = 8
v BS Helloworld #include <stdio.n> o SRS o Kk 7
Y ) Includes
S & bin int matn( sat axge, char *tazov ) i char
> [ maine printt("Hello World\n®) s
(5 Makefils retarn o;
)
G System Overview 53 | =0
& Configurations v
v G hifid 55 spfpu 7 (RI-2020.5) (DAusritensa\XiDevTools\installbuilds\R < >
A hifids5_spfpu T B =
iy 2 Problems & Tasks W Estimation 5 XPG View ME-g-=0
& Uninstalled Configs N' oot E:_C"_"“" el e a
© Subsystems o consoles to display at this time.
5 TIE Source
< >
hifid_ss_spfpu 7 i i 5-win32\hifid_s5_spfpu 7

RAEXN package, HITEBFEh&LE

C/C++ - HelloWorld/main.c - Xtensa Xplorer
File Edit Source Refactor Navigate Search Project Run T
DoNen A s niascie - - ol e - OWBIN G- Q@ s
Open File. j
=
Close Ctrl+W B
Close Al Ctrl+hift W
Save Cerl+s nl 1 azgg )

CFile

5-16: ¥2& package a@

Save As...
Save All C++ File
covert Header File
Assembly File
Move... .
TIE File
Rename..
Refresh

Convert Line Delimiters To
Print.

Switch Workspace
Restart

Import...

[
&

Export...
Properties

1 main.c [Helloworld]

Exit
| SR System Overview sﬂ =0
v = Configurations. w
~ (= hifid ss_spfpu 7 (RI-2020.5) (DA\usr\xtensa\XtDevTools\install\builds\R. < >

W hifid_ss_spfou7

(& Uninstalled Configs
(& Subsystems
(- TIE Source

[22 Problems & Tasks ‘& Console 2% ' [ Estimation T XPG View

No consoles to display at this time.

5-17: %% package & 1
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-

(_) Create new configuration with a new core ISA (requires XPG access)
() Create new configuration by importing from file.

() Create new configuration based on an already installed build

(® Install a new build from downloaded bundle as the new configuration

() Install a new build from XPG as the new configuration (requires ¥PG access)

\.\*““‘ea

MNew Xtensa Configuration O x
‘T Create a Xtensa Configuration —
; =,
{ Select how the new configuration will be created

/
|/=:Back || Next = H o || Cancel
/

-18: %%t package & 2

WA © BSEERERHERAE. RE—TF

19



Auwiner

XASER: W

L 3 % K FBmode: Off ~ P:HelloWorld = C:hifidssspfpu7 ~ T:Debug ~ BuildAcive ~ . Run ~ Profle ~ Debug v Trace ~ @ WEBIX G~ Q- S 4 - 45 [l &1 ~ &l v &~ - Quick
2 & v=n [ New Xtensa Configuration o X = 0 B outine 3 [5) Asserbly 8 Loos ¢
#include <t Install Xtensa Build <> A %

© int main( 1q © Either select configurations to download from the XPG, or locate a downloaded configuration U stdioh

B bundle on your local filesystem.

—

printf (!
return

Download Build from the Xtensa Processor Generator

_ss_spfpu_7_win32.tgz

Xeensa Tools Manager

B Find Local Xtensa Processor
A [« usr 5| dtensa 5 XeDevools » downloads > RI-20205 » build v U | P EEbildse
s - m @
(] aw_h5_efg0_win3214gz 2021/5/6 15:41 TGZ 32 61,416 KB
[ hifi3_ss_spfpu_7_win32.1gz 2020/10/13 16:18 TGZ 31413 KB
[ hifi3z_ss_spfpu_7_win324gz 2020/10/13 17:24 TGZ 3270 34,157 KB
\ |7 hifi4_ss_spfpu_7 win32.tgz 2020/10/13 16:44. TGZ St 35762 KB
[ ] sample_config_win32.4gz 2020/10/12 14:40 TGZ 2f 16,452 KB
[7] sample_controller_win32.tgz 2020/10/13 22:52 TGZ Wit 16,078 KB
[7] sample_flix win3219z 2020/10/13 23:06 TGz i 16,022 KB
D tie_devl_win32.tgz 2020/10/13 22:39 TGZ it 15717 KB
- D) [ tie_deve win32tgz 2020/10/13 22:50 TGZ X 16415 KB
. xw - R E) ] XRC_FusionF1_All_cache_win32:tgz 2020/10/13 18:38 TGZ 32 26,646 KB
e = wfiayi (1921
pfpu_7 (RI-2020.5) (DAusiitensa\XiDevTacls\install\e| == software (192
is_spfpu 7 = wujiayi (\\192.1
»d Configs
o s v

SCEER(N): | hifid_ss_spfpu_7_win321gz

~ ‘ * win32.tgz <

FI7F0) g

® main(int, char) : int

WA © BSEERERHERAE. RE—TF
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MNew Xtensa Configuration O % |
‘T Install Xtensa Build —
Add Xtensa Processor Builds to Your Workspace r
[ ol

Download Build from the Xtensa Processor Generator

¥PG release: ~ | indProcessors

Locate Previously Downloaded Build
Diusrixdensa' XtDevTools\downloads\RI-2020.5\builds\hifid_ss_spfpu_7_win32.igz

| | Browse... ‘

Xtensa Tools Manager

Manage Xtensa Tools

__Add Processor Builds to Workspace
Available Builds
hifid_ss_spfpu_7 hifid_ss_spfpu_ 7 @

Builds in Workspace

Revert add

Create default

[+] Add comman

@ /<Back | Nea= | Finish Cancel

-20: &%t package S8 4

5.2 TREfFA

Xplorer @—METF eclipse HiARXIFIR, IR ARM DS-5 £, BITEELEEXRFEHRIN

workspace &2 :
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I Waorkspace Launcher @1

Select a workspace

¥tensa Xplorer stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: Ciusristensa‘\¥plorer-8.0.10-waorkspaces\workspace -

[¥] Use this as the default and do not ask again

‘ Ok i Cancel

5-21: % workspace

5.2.1 HelloWorld T#2

Xplorer 7x & B &4Ri¥ThAE, BN DSP SDK #E7E Linux AFRIFME TRIZN, SEHIERT
HN1RA Xplorer #{7debug, FHIEHENFEME—NLIEFREAFER,

XEB (%R Xplorer #1489 demo——HelloWorld T2, $BIT:

7 Help XHi%EE “Welcome™:

WRINFE © HRB2ERRRNERAR. RE—IF 22
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C/C++ - Xtensa Xplorer | =RRCE X

File Edit Source Refactor Mavigate Search Project Run Tools Window |Help

. Boo-e
i a
Tl Samples: See what Xtensa Processors and Software can do

= -

@ g’l

Samples
See what ¥tensa Processors and Software can do by building and running sample software projects (Licenses for toals are required).

m

You need an appropriate configuration build in order to build and run these samples. If you do not have one, go through the tutorial "Installing a sample
wirkspace." That will install @ build which is usable for many of these sample projects.

Additional samples and libraries are available for download from the ¥PG Yiew - including samples and libraries for the Cadence Conni processars. Note that an
appropriate XPG login is reguired to download content fram the XPG View.

Browse all available sample projects

’\ Browse local samples '\ Braowse samples at wwmw. cadence.com
"-\_h / Browse the local filesystem for "onws" sample workspaces to "-\‘ _/' Additional sample workspaces are available at
import Wiy CACENCE COm

Import, Build and Run
Irmport any of the following ready-to-run sample projects.

7 Hello World | Dhrystone

& 4
b y Build, run, and say hello.

" | See how your processor measures wElo the competition.

/) JPEG Compression /2 JPEG Decompression i

5-22: EoE HelloWorld Ti25 % 1

Release Status
Downloaded
RI-2019.3 Mot Downloaded (Meeds dewnload from XPG view)
RI-2019.2 Mot Dewnloaded (Needs dewnload fram XPG view)
I RI-2010.1 Cownloaded
RI-Z2018.0 Mot Downloaded (Meeds download from XPG view)
RG-2019.12 Mot Dewnloaded (Needs dewnload fram XPG view)
RG-2018.11 Mot Dewnloaded (Meeds dewnload fram XPG view)
RG-2018.9 Mot Downloaded (Meeds download from XPG view)
RG-2017.8 Mot Dewnloaded (Needs dewnload fram XPG view)

Rererber my selection.

Mote: This dialog can be re-enabled from the 'Suppressed Dialogs' Preference page.

Import 'HelloWorldsows' from 'RI-2020.4" download directory.

[ Open Cancel

& 5-23: E2& HelloWorld Ti2HE 2

WRAFRE © BseEREROERAE. RE—TNF
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X W
s ™
EC/CH XemsaXplorerie: e & 5% 00 Sume Saee & & & & 0 e el [ 50 =)
File Edit Source Refactor Mavigate Search Project Run Tools Window Help
= [E]J"I_D_lh FBmode: Off * P:HelloWorld » C:hifid ss spfpu 7 ~ T:Debug ~ Build Active ~ . Run ¥ Profle ¥ Debug ~ Trace ~
®WK@' q'h%@i' m.i\}_l'{}j"f?@'cb' Quick Access §|
\E [T Project Explorer &2 = 8 =8 &
o=
|% & v i
& | 4 B Helloworld 8l
(=R b g Includes 8]
E b = bin
=] b [€ main.c
n [ & Makefile
&
|
(|
5 Hellowarld

XEET
loWorld, %
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File Edit Source Refactor Mavigate Search Project Run Tools Window Help

Fi LgJ UJ,DJ& FErnode: Off vI F: Helloworld | = IC:hiFi:‘l_ss_spfpu_?Iv T: Debug v|Bui|d Active VI Run ~ Profile » Debug » Trace =

@ w X @~ b Cuick Access B | I

XASER: W

g = =5 &
* B AR B &
£ CDT Build Conscle [HelloWorld] [s)
[#] #eex FUll Build [mmm, 24 AR 2020 18:17:12] #4+* = 8
E Pruj?ct: H?llob.luljlc_i . . :

Configuration: hifid_ss_spfp Build Active Project | |B| &

E] Euild Target: Debug

Cleaning the build output folq| @ Building main project: Helloworld

- 2

i =

[7] Abways run in background

IRun in Backgroundl i Cancel ] i Details ==

Build Active Project: (1336) -_—

5-25: 4@i¥

IRIXRLINRTLR] orld 2
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I Project Explorer &3 = &

4 35 HelloWorld
- 34 Binaries
- it Includes
4 = bin
a = hifid_ss_spfpu_7T
4 = Debug
- 3% HelloWorld | [hifid_
- oy HelloWarld.minsize
. [@b main.o - [hifid_ss_s
| buildleg

| lastrealleg
= obijfiles.list
= Debug_Feedback
- g rnain.e
Pl ak efile

B 5-26: &pk HelloWorld 12

Et, 1A HelloWorld X TERLERSTR T, BILA#HTT JLink iFix.

5.2.2 Jtag Wi

iR AMNE JLink, FERRA[S5IRFHY Jtag OERE, HEHENAY pin BY pinmux ECERK

Jtag Thgk.

5.2.2.1 E&

#H1TEEE, FELEFTALEDNEE, sE Debug #EHR T, %#F Debug Configura-

tions:
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XASER: W

C/C++ - ¥tensa Xplorer =

File Edit Source Refactor Mavigate Search Project Run Tools Window Help

O-EH®

Lt Ca& FEmode: Off = P:HelloWorld ~ C:hifid_ss spfpu ¥ ¥ T:Debug ~ Build Active ~ .

Run ~ Profile =| Debug = [Trace =~ @ W B X G- Q-®™ Fr@myil oy
%[5 Project Explorer &2 = &g
* 5
5-27: B2& Debug %I
£ “Xtensa On Chip Debug” TH# core0 A&, 0
= J

Debug Configurations

Create,

and run confi

exlez-

Name: cored |

‘typa filter text

i Attach To Xtensa GDE Port

MP Launch

[Z8 Post Mortem Launch
¥tensa On Chip Debug

 corel: ${xt_project]

Use XOCD Manager

XOCD Manager Port: 20800

IETS Trace| Synchronized Debug | [ Comman |
&+ X Target |
a [ffr Target Host name: localhost @

Status: Connected

Connect

'][ Refresh ]

¥ | Browse ...

erial Number 53401308

I
P

alladium Hast ‘

VDEBUG Port

-

Filter matched 7 of 7 items

@

/

8: Debug Configuration

Hrh JLink B9 USB 55 8@:d J-Link Commander JREX:

WA © BSEERERHERAE. RE—TF
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= (B

ﬂ J-Link Commander V&.54c

SEGGER J-Link Commander U6.54c (Compiled Mov 7 2019 17:01:56>
DLL version UV6.54c, compiled Hov % 28197 17:81:82

Connecting to J-Link via USB...0.HK.

Firmware: J-Link U? compiled Jun 2 2222 22:22:22
Hardware verszion: U9?_48

lS/N: L9401308
License{(s>»: GDB,., RDI. FlashBF. FlazhDL. JFlazh, RDDI
UTref=3.296U

"connect' to establish a target connection,. *?’ for help
J-Link>

5-29: J-Link Commander

AR R core0 configy #iT#H—FECE, XEEA EAIINECERIA:

K23 Main *_Trace | Synchrofized Debug | =] Common

Eo coMroject}
v [z Target N [
# corel: ${xt_project} —‘ Core Name ‘coreD |
Project: ‘${xt_project] | Variables ...| Select ...
C/C++ Application: ‘${xt_exe} | Variables ... Select ...

Download binary:
| O Always (O Never (® Ask

After launch:
(® Remain suspended (at reset)

() Resume (run)

(O Stop at symbol:  main

» Advanced
» GDB Commands

5-30: core0 config

R 52WiZ DSP, MRFBEWNZER debug, MZEHE core0, BHE— corel config Bl
CI
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Name: | two-cores |

fg Main Tracew Synchronized Debug] = Commonw
= X Target

v [ Target Hast name: | localhost v

i corel: ${xt_project}
i corel: ${xt_project} [ Use XOCD Manager Status: Connected

XOCD Manager Port: |20900 ~| Connect|

~ OCD Connection (requires XOCD Manager)

OCD Version: | Use latest ~ | | Refresh |
Topology File: |Aulo create v | | Browse |
JTAG Probe: |J—L|'nk (USB) v|

JTAG Probe Speed | 1000000 |

IP Address

USE Serial Number | 59401308 |

Ocd Diagnostcs | Diagnose...

» OCD Log options

» Profiling

5-31: two cores config

5.2.2.2 Fl

[+] Use XOCD Manag S5tatus: Connected

XOCD Manager Po V| |Connect|

OCD Version, V|| Refresh |

Topology Fi V| | Browse |

JTAG Probe: J-Link (USB}

¥ ‘

JTAG Probe Speed

IP Address

USB Serial Number 59401308 |

Ocd Diagnostics Diagnose...

5-32: Diagnose

FERTHWIAEEN JLink ERERIER. &MY, WREI=FIERR DSP #ZE91ER, 0!
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OCD Diagnostic >

OCD Diagnostic

Press 'Query’ button for the diagnosis

[] Query probes
[] Query scanchain I@ Advance dl'agnosﬁcl

Query results:

* L]
*

Ry R R R R R R R R R R Rl R R R R R R R R R R R R R o R R Ry R R R R R R R R R R R Rl R R R R R R R

Ry R R R R R R R R R R Rl R R R R R R R R R R R R R o R R Ry R R R R R R R R R R R Rl R R R R R R R

Diagnosis of scanchain:

——— Controller O ( 1 dewvices) --—-

Device IE length @co-de
o] 5

* ¥ o® ¥ ¥ ¥ ¥ ¥

i i iy T A A T o T R R R A R R o T R R R R R R o O R o R R i R

W
>

Query Close

5-33¢ Diagnose one core
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OCD Diagnostic x
OCD Diagnostic
Press 'Query’ button for the diagnosis
[] Query probes
[] Query scanchain I [v] Advance diag nostl'cl
Query results:
® A
L3
iy R R R R R R R R R R ol o ol R R ol o R R ol o ol R o R R o ol R ol o o R R R o ol ol o o R o ol o o ol
iy R R R R R R R R R R ol o ol R R ol o R R ol o ol R o R R o ol R ol o o R R R o ol ol o o R o ol o o ol
® Diagnosis of scanchain:
L3
® ——— Controller 0 ([ 2 devices)
o
® Device IR length @?dcnde
* 0 5
* 1 5
L3
L3
R R Ry R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R A
£
C:) Query Close
5-34;/Diagnose two cores
5.2.2.3 #EEL
£ Linux & DSP T3, (FEMEERBENER LSP XHZFR—#H, FEFEE
BERRIFFE, # N menuconfig
make clean
make menuconfig
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.config - Cadence Xtensa DSP Configuration

Cadence Xtensa DSP Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
includes, <N> excludes, <M> modularizes features.
excluded <M> module < > module capable

Highlighted letters are hotkeys. Pressing <Y>
Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

|
Kernel options -
Drivers options --->
Components options --->
Projects options --->

< Exit > < Help > < Save > < Load >

5-35: i%&#¥ debug Isp % 1

.config - Cadence Xtensa DSP Configuration
> Target options

Target options
Arrow keys navigate the menu. <Enter> sele ighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M= modulari.

? > for Search. Legend: [*] built-in [ ]
excluded <M> module < > module

(LSP for normal

< Exit > < Help > < Save > < Load >

5-36: #£#% debug Isp & 2
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.config - Cadence Xtensa DSP Configuration
> Target options

Select LSP
Use the arrow keys to navigate this window or press the
hotkey of the item you wish to select followed by the <SPACE
BAR>. Press <?> for additional information about this

() LSP for normal start

LSP for jtag start
() LSP for perf_mem test

< Help >

& 5-37: i%&#%¥ debug Isp &% 3
EEEMRIE, £~ dsp.elf

5.2.2.4 elf xR

(FEMR, HIEAZIH DSP :ﬁﬁﬁu\él\vf*%ﬁ Linux FRiIFFERZFHEN elf, HITFEIE Linux
f DSP T#24miEt3R dsp.elf &= HelloWorld, Bi#fT debug

<workspace roo .0. paces\workspace\HelloWorld\bin\hifi4 ss spfpu 7\Debug

HelloWorld ---- B : . binaryBFFEHREA “HelloWorld” )

5.2.2.5 HiZiEi

Diagnose [E®fG, MAILURE Debug #&H#1T Jtag A :
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[¥] Use ¥OCD Manager S5tatus: Connected

¥OCD Manager Port: 20900 -

* OCD Connection (requires X0OCD Manager)

OCD Version: ’Use latest v” Refresh ] E
Topology File: Auto create -
I A Ercke: ’J-Link (USE] v]
Connection Type: ’jtag v]

ITAG Probe Speed 1000000

IP Address
USE Serial Murnber 52401308
Palladium Heost

WDEBUG Port -

Revert Apply

Debug J ’ Close

5-38: Fia Debug

& LRE core config ##Y “Download binary” #%##7T “Ask”, NSWHRTERTE FH_#
HIEF.

| B ProaresMliformation L] b4
Download Binary Image bt

Download binary to: core0 ?

Yes: downloads the image and restarts execution.
Mo : attaches to the target without resetting.

Yes Mo

5-39: Download Binary Image

EERER “No”, NGHTT Jtag EE; BiER “Yes”, NELTH I #HIFER, HENI DSP M reset
vector ELFIREI,
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FYINESE Jtag [, WEBIHELEXRER (X H10#HTT Jtag EEMAFRTEH elf, WFES
AFSRARBEEMKRES, ]’ ARM DS-5 £43)

45 Debug 22 Ol vl B M| BRI & = O
v [ Mew configuration [Xtensa On Chip Debug]
v & Debug Program: HelloWorld on Core: core0 [0]
v @ 2 "IDLE" ((R/I) 0/0) vApplicationldleHook () (Suspended : Signal : SIGINT:Interrupt)
= 0 vApplicationldleHook() at D:\xtensa\Xplorer-8.0.10-workspaces\HelloWorld\main.c:147 Ox110ff6
= 1 prvidleTask( at \home\huangzhenwei\rtos-dev\lichee\dsp\kernel\FreeRTOS\tasks.c:3,393 0x1054b6
@ 3 "CLI" ((5/¥) 1/1) 0x00104816 in xQueueReceive (xQueue=0x116ad8 <ucHeap_93+2216=, pvBuffer=0x1"

g 4 "Tmr Swc” ((5/Y) 1/1) prvTimerTask (pvParameters=0x0) (Suspended : Container)
w| GDB Console for core: corel

5-40: Core info

5.2.2.6 Wi

SHZIER IR BIZIFRIRELM, XEFEERNR, RNERRSETRMZNER!

¥ Debug 2 @ -\ BE | 2@ |iv o |@ v =0
v [fit two-cores [Xténsa On Chip Debug]

v 1 Debug Program: HelloWarld on Core:'core0 [0]

v 8 1" start” () 0wx0010f39d in_LDtentox (x=3.5650547846196238e-308, n=1, perr=0x1%a28c) (Suspended : C

0 _LDtentox() at \heme'\xpgcustitres\RI-2019.1\ib\p4droot\Xtensa\Target-libs\xclib\source\poodtent.h:6
= 1 _divdi3() at \home\xpgcustitreg\RI-2019.1\ib\tools\swiools-x86 64-linud\xtensa-elfysrc\libgec-xedil
v 1 Debug Program: HelloWorld on Coref/corel [0]

v 8 1" start® ) Ox1a002f82 in 77 (M{Suspended : Signal : SIGINT:Interrupt)

= 0 OxTaD02f82

s GDB Console for core: corel

w| GDB Console for core: corel

5-41: Two Cores info

5.2.2.7 HRARAAENO

ERAINERAI LUEITEMBY debug, MiKEMR. EERF. EEFHFSHS, HALIKEIEN
RIRRED, XEF—HR, FEBITER!
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SSELR: W

= Variables ®g Breakpoints &2

Breakpoints All

5.2.2.8

HHTHERE, TEEIXNNEXH, &

ARTEEH):

IREIRX R

87 Expressions i) Registers A Tie Wires ' Trace Capture
@ &

MNone 0O

5-42: Debug Windows

B Console 32 it
R329 [Xtensa On Chip Debug] Program Console for core: cored

[[X
File Edit Navigate Search Project Run Tools Window Hgff
= ¥a Kd FBmode: OFf v P:HelloWorld ~ C:hifidssspfpu7 ~ T:Debug v _BiildActive) v . Run ~ @fofile ~ Debug = Trace v @ W B X &3 Qw0
45 Debug 52 IO I S SRy 5 <\ SUE (0= Variables 2
~ @ R329 [Xtensa On Chip Debug] Name
v & Debug Program: HelloWorld on Core: cored [0]
v 2 AudioSend (R/1) 24/24) _DoubleExdeptionVector ( (Suspended : Signal : SIGTRAPHTrace/breakpain trap)
=o. at i , vectors.S I preference
= 1t context save( at LR320 [ e\ context 1190 0x101996 Ry Teryer
4@ 3"IDLE" (R/) 0/0) prvidieTask (pvParameters=0x0) (Suspended : Container) ype Serts
o 4°CL" ((R/) 1/1) prUARTCommandConseleTask (pvParameters=0x0) (Suspended & Contsiner) Code Style o
@ 5 "Tmr Svc’ (R/) 1/1) prvTimerTask (pvParsmeters=0x0) (Suspended : Container). v Debug
P 6 *AudioRece” (R/) 24/24) pxAudigServerReceTask (arg=0x0) (Suspended : Cottainer) Addiional Forr
+ GDB Console for core: cored Breakpoint Act
Disassembly
Examining Stac
Grid Register
Pretty Printing
B . R329. < vectors.Si485 0x100a5¢ © Reset
Can't find a source file at wjiayiflongon k329 T xec  vectards” Tie Wiree
Locate the file or edit the source lookup path to includajts location.
XOCD Manage,
View Disassembly... Xt-GDB
Editor
Locate Fie... Indexer
Task Tags.

Configurations
Directories and Tools
Help

Install/Update
Run/Debun

@

N DR

Type

Source Lookup Path

Default Source Lookup Path:

m
= |

EITRX R RIRE (FAERZE main.c XHFK

Add Path Mapping

[ Add File System Dir

Edit

Restore Defaults Apply
5
. ABEBe® B -n-=n0

B LUE, &F Navigator

5-43: Source Lookup
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36



( Auwiner
NHEER: W

gject Run Tools Help

I = C: hifid ss_spf New Window dActive * . Run v Profle ¥ Debug * Trace ¥ (3 W X @~ Q-G ®s
i Editor >
@ | Q-=={'> ¥ 9 Hide Toolbar .S [£] _DoubleExceptionVector() at fhomefwujiayi/longon_R329 Dsp/freertos/kernel/FreeRTOS/portable/XCC)
_ Jr— os/kernel/FreeRTOS/portable/XCC/Xtensa/xtensa_vectors.5
n.
Perspective > B Console Alt+Shift+Q, C
Mavigation > | b Estimation
‘s Include Browser
Preferences B lespSmmem
Edit Source Looky Make Target

QOutline Alt+Shift+Q, O
Problems Alt+Shift+Q, X
Project Explorer

Properties

Search Alt+Shift+Q, S
System Overview

Tasks

XPG View

i (5 58 @, O & B RF

Other... Alt+Shift+Q, Q

E :
-44: Show NV‘aN
AM=BmtlZT i

srelin %, T debug BEHEREXHER, EBAIUEX
N LIERRINFTSRIRS B8 1
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AR WE

C/C++ - Source not found. - Xtensa Xplorer
Fie Edit Source Refactor Navigate Search Project Run Tools Window Help

O~ [E FBmode: Off ¥ P:HelloWorld ~ C:hifidss spfpu7 v T:Debug = BuidAcive ¥ . Run v Profle v Debug v Trace v @ WX &+ G-wia®4s -0 TR e o
ss_spfpu_ g g
E‘:.ijma:plmer”?& Navigator x}l SR BE® Y= 0 resetvector-xea2s  [E]_Di 1 at fh jiayi 1.R329 Dsp/ TOS/p: <, i .. B = O B=
£2] Can't find a source file at ¥ gen_R329 Dsp, ble/XCC;  vectors.S"
Locate the file or edit the source lookup path to include its location. An
> Ca Slongon R329 Dspiéfreertosdarch
oD
> [5 libc_RI1-2020.4
> [& Xtensalnfa
P & e e
Go Into 4 Project..
Open in New Window
Copy [ ¢ _File from Template
T Paste @ Class
3 Delete [Ex CFile
Move... [B C++File
Rename... [&1 Header File
[UR— [Br Assembly File
B Export. G TIE File
4 Xtensa Configuration
& Refresh
Close Project 4 Other.. Ctrl+N
Close Unrelated Projects
Run As >
Debug As >
profile As >
Team >
Compare With >
Restore from Local Histary..
Properties
& C/C++ Search
G System Overview &1 = 8
> G5 Configurations
(5 Subsystems
TIE Sou
= uree [£2 Problems Tasks (Bl Console | lly Estimation 5 XPG View - %

R328 [Xtensa On Chip Debug] Program Console for core: cored

®

=i Advanced , 3% y 2.

& 5-45: Create Fol
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1 Mew Folder O

Folder
The 'folder' name is empty. @

Enter or select the parent folder:

| libc_debug srclink

B o D
> 5 HelloWorld
v = libc_debug srclink
» [y %longon_R329_Dspfreertosibarch
> £ libc RI-2020.4
> = Xtensalnfo

@

Folder name:

Variables...

@ Finish Cancel

5-46: Create Folder

IRE OK 5, mAJLURREVGE, #F (EEATHR) W.c X

b n
i)
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I Debug - fibe_debug R329 ivers/chip-halfhal hwspinlock.c - Xtensa Xplorer
File Edit Source Refactor Navigate Search Project Run Tools Window Help

BrE@ woo®Ns

@ i+ = .[Cd% M Femode:Off v P:HelloWorld v C:hifidssspfpu? v T:Debug v BuldActive v . Run v Profle v Debug v Trace * @ WEIX @O Q- ® 4~ 40 -5l -G~

i )| | 2B

45 Debug 3 B W0 @B RF i [ € TS B - Varisbles % Breakpoints 1 Uil Registers A Tie Wires
@ cored [xtensa On Chip Debug] Breakpoints Al None 0
v £ Debug Program: HelloWorld on Core: core0 [0] B8 bddressoocd O B
v P 1°start" 0 hal hwspinlock init 0 (Suspended : Step) / ¥ 0O @
0 hal_hwspinlock init() ji » R329 L it ip-hal\hal t ir i ] %)
1 maing at inc119 Ox10f62a S
2 start) i 6 373 0c10fs5e B omanclinai® O ¥
i GDB Console for core: cored M e mainc [l 2 o )
B o manclins 2 0 ¥
& o maincline: 12 [ M

2 hol hwspinlock.c 52 (B maine (2 commonc
5 #include <aw_io.h>
€ #include <stdint.h>
5

¢ #define SPIN_LOCK_BASE SUNXI_SPINLOCK_PBASE

9 #define SPINLOCK_SYSTATUS_REG (SPIN_LOCK_BASE + 0x000)

10 #define SPINLOCK_STATUS_REG  (SPIN_LOCK BASE + 0x010)

11 #define SPINLOCK_LOCK_REG(x) (SPIN_LOCK_BASE + 0x100 + x * 4)

12
13-void hal_hwspinlock init(void) ¢—w
{

14

15 ccu_set_mclk_onoff (CCU_MOD_CLK SPINLOCK, CCU CLK ON);

16 ccu_set_mclk_reset (CCU_MOD_CLK_SPINLOCK, CCU_CLK_NRESET) ;
17 }

18

105 int hal hueminlanb ahanl baban/ink mml
<

B Console 3 &) Tasks it Grid Registers () Memory 88 Bounded Memory [£] Problems
cored [Xtensa On Chip Debug] Program Console for core: core0

#* Trace Capture

X% o6 % | ve=n

5 Disassembly 37 | =08

2] Ol -
hal_nwspinlock_tnit: o

ey a1, 52

novi.n alo, 16

rovion all, 1

Cells 12251 <oou_sec_meik_snoft>

movion alo, 16

rovin all, 1

Cal1s 122b%c <ocu_sev_moik_resec>

o0120c£9:

< >

eX%BEFEFE ME-O--0

5-47: Src file
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XAEER:

6.1 DSP &%

6.1.1 LSP Xff

6.1.1.1 LSP {8

RIEES X (Isp_rm.pdf) iR, LSP XA EFZE Xtensa EXHIHEZEA, $ERAMREIMN

URSEEIBAIE, —A% LSP XM47F7E ldscripts XHX T,

fflan7E SDK BRF:

<root>/arch/sun8iw20/1sp/dspQ/ldscripts

Z7E 4 D LSP X4 XE SDK ZRIAER elf32xtensa.x

6.1.1.2 LSP 4%

LSP XfF—fgiFR FET 3 MXHEmM:

1. ATEBRETFN (memmap. xmm3ZE) ;
2. specsXff, HRFREEREHEMNBIRXGMESS;
3. FEHEFIEMBRSEMESY;

WITOTE<, =HMES LSP

xt-genldscripts -b <lspDir>

40

HANBR <root>/arch/sun8iw20/1sp/dsp0/
#1TH% xt-genldscripts -b dsp0

EMERSERINTMER:
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New linker scripts generated in dsp0/ldscripts

6.1.2 memmap X

X B —PMNEANRNFEMIT N memmap.xmm #1794, W FFAR:

/¥ ZHAR AR sram*/

BEGIN sram

0x100800: sysram : sram : Ox1cf800 : executable, writable ;
/* 0x100800 FTXFNFEEIAMtt

*  sysram RRXFAREERSran, REEMEMSFIM sysrom

*  sram RXFREFENEF

*  0x1cf800 FTmXFHERIA/N

* executable, writable RRXARENEMHRRBAILAT, HIRAUS,
*/

sram@ : F : 0x100800 - 0x100bff : .ResetVector.text .ResetHandler.literal .ResetHandler.
text;

/* sram@ FnsramREEERH—NFAFENBT

* F RRsramO@FAENXE, —MRATFERFHOERIEREHNE

*  0x100800 - Ox100bff FRXHWEFEHSEE

*  ResetVector.text .ResetHandler.literal .ResetHandler.text FiXHRFEFHRAVER

W

sraml : F : 0x100¢c00 - 0x100d7b : .WindowVectors.text .Level2InterruptVector.literal;
sram2 : F : 0x100d7c - 0x100d9b.: .Level2InterruptVector.text .Level3InterruptVector.
literal;
sram3 : F : 0x100d9c - 0x100dbf : .Level3InterruptVector.text .DebugExceptionVector.
literal;
sram4 : F : 0x100dcO - 0x100dfb : .DebugExceptionVector.text .NMIExceptionVector.literal;
sram5 : F : 0x100dfc - Ox100elb : .NMIExceptionVector.text .KernelExceptionVector.literal;
sramb6 : F : 0x100elc - O0x100e3b : .KernelExceptionVector.text .UserExceptionVector.literal
sram7 : F : 0x100e3c - O0x100e5bs: .UserExceptionVector.text .DoubleExceptionVector.literal
sram8 : F : 0x100e5c - Ox2cffff : STACK : HEAP : .DoubleExceptionVector.text .sram.rodata
.rodata .sram.literal .literal .sram.text .text .sram.data .data .sram.bss .bss;
END sram

7£ D1 I, memmap.xmm BEHNATUESE

<root>/arch/sun8iw20/1sp/dspO/memmap .xmm
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6.1.3 B5f

6.1.3.1 DSP £{iAO

RIEAZIET AN memmap.xmm , BREAN:

<root>/arch/sun8iw20/1lsp/dspO/memmap.xmm

DSP £\ 0x400660, 17/ %E E%.ResetVector.text , RS R EH#iE 0x401000

BEGIN iram0

END ddrl

data .data
percpu.bss .rtos.percpu.bss .r

VECRESET=0x400660
VECSELECT=0x1
VECBASE=0x401000

.literal

0x400000: instRam : iramO :
iramd 0 : F : 0x400000 - 0x40065f
iramd 1 : F : 0x400660 - Ox400fff :
ResetHandler. text;
iram@ 2 : F : 0x401000 - 0x40117b :
iramd@_3 : F : 0x40117c - 0x40119b :
literal;
iramd 4 : F : 0x40119¢ - Ox4011bb :
literal;
iram@ 5 : F : 0x4011lbc - 0x4011ldb :
literal;
iram@ 6 : F /& 0x4011dc - Ox4011fb :
literal;
iramd 7 : F : 0x4011fc| - Ox40121b :
literal;
iramd 8 :[F : 0x40121c - 0x40123b :
literal;
iramd 9 : F : 0x40123c - Ox40ffff :
text;
END iramO
BEGIN ddrl
0x32000000: sysram : ddrl : 0x100000 :
ddrl 0 : C : 0x32000000 - Ox320fffff

clib.data .clib.percpu.data .rtos
.rtos.literal

0x10000 : executable, writable ;

: .oemhead.text .oemhead.literal;
.ResetVector.text .ResetHandlen.literal .

.WindowVectors.text..Level2InterruptVector.literal;
.Level2InterruptVector. text .Level3InterruptVector.

.Level3InterruptVector.text .DebugExceptionVector.
.DebugExceptionVector.text .NMIExceptionVector.
.NMIExceptionVector.text .KernelExceptionVector.
.KernelExceptionVector.text .UserExceptionVector.
.UserExceptionVector.text .DoubleExceptionVector.

.DoubleExceptionVector.text .iram@.literal .iram@.

executable, writable ;

: STACK : HEAP: .ddrl.rodata .rtos.rodata .rodata .

.percpu.data .rtos. data .FSymTab .stubTab .ddrl.
.clib.literal .clib.text .rtos.text .text .clib.
tos.bss .ddrl.bss .bss;

6.1.3.2 _ResetHandler E{iF X

_ResetHandler £ iR #5512 . ResetVector.text EXH, 3 X4 reset-vector-xea2.S , &

£IAFA start KK
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6.1.3.3 _start F#X

_start RELTF crtl. SECEYF C m1TIFR, FINECE stack. /& bss B&. AR board_init, i
F clibrary init &%), start R#SLIEAR board init , #H#TREMGEL, #EEEA main K
H (AFRERLRN).

HNBEXEMRE board_init # main, board_init & B X HBIREMDIBHIRE, XMEERH
RAFBETEX, $xX D1, {uF:

<root>/arch/sun8iw20/init-sun8iw20.c:

main WRAFEFHOAOSR, ERBIRE], BE project BITRI, (I F:

<root>/projects/dl/src/main.c

6.1.4 cache IT5I28

%xF cache 121E, YRIEANRNEEXIF cache BERIBHE, FEN EEEFE cache B in-
validate #1 writeback 1&{E:

xthal icache all invalidate() - Invalidate entire instruction cache

xthal dcache all invalidate() - ‘Invalidate entire data cache (and L2 cache)

xthal _dcache_all writeback() - Writeback entire data cache (and L2 cache)

xthal_dcache_all writeback_inv() - Writeback and invalidate dcache (and L2 cache)

xthal icache region invalidate() - Invalidate range of addresses from instruction cache

xthal dcache region invalidate() -/Invalidate range of addresses from data cache (and L2
)

xthal dcache region,writeback() - Writeback range of addr. from data cache (and L2)

xthal_dcache_region writeback inv() - Writeback and invalidate range of addr. from data
cache (and L2)

6.1.5 Hlf
6.1.5.1 rhEFESR

1. Low-Level Interrupts &MEFRUTEERIE, PEr=BkiEE] UserExceptionVector & Ker-
nelExceptionVector

2. Mid-Level Interrupts IEHUTIRELL Low-Level Interrupts E1R, i B U2
Level2InterruptVector, Level3InterruptVector

3. High-Level Interrupts &RRIFE (EEREMNIER) , BLAERBEE
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BFFEXF Low-Priority Interrupts #1 Medium-Priority Interrupts, X MEEKIH
T RhIRERERET LA C 5,

LA Allwinner B89 Xtensa core configuration 7, 4& freeRTOS Xtensa port FYSZIL, i
1B H SRR AN ERAZ N T E

Level3InterruptVector NMIExceptionVector

Simulator?

Y
simcall

v
h 4

. User defined NMI
EX N el
_xt_panic 'S operations...
4Y

User defined
interrupt handlers...

: Interrupt processing

6.2 FreeRTOS &%

6.2.1 FreeRTOSConfig.h fd&

FETHAR—EERANXENRENX
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XAEER:

6.2.1.1 RAE:R

/* B 1! RT0S ERILHIAESR; B 0: RT0S EAMFRIRESR

*

TESESEERNG L, 1BERFER LD e SN DERXEM.
* AN SMAREST LS SERMARES
e : BESEHTR CPU &, IREIT—NMES,

*

*/

#define configUSE_PREEMPTION 1
/* B 1: BERRie

*

* RFRESHNS MABMARES TS URE RIS AL EE
*/

#define configUSE TIME SLICING 1

6.2.1.2 R&KEHHA

/*

* RAENS, EAEFRR CPU NAZESTIINER, bt 2 CPU FSRIITIIER, @EMAN Fclk
* Fclk 7fiiss CPU MZBIBSERES, FHIIAMREY cpu ESMA, XX MHz,

* PLBIERX N NEMES, MR, 1/Fclk Bl cpu BYEH/EHA;

* BFDSPEMtime rofF ARSI THRI T, XER S time rOfIEST

*/

#define configCPU CLOCK HZ 2000000

/* FreeRT0S ZRZTIiAFMTAISHZEE

* RTIBERKS 1 We=4E2 0 Mtick, tick BIRERERSTIHMR¢hEHR
* BEIE1SHS0tick, BMESIAE20ms #1T—K

*/

#define configTICK RATE HZ (50 )

6.2.1.3 ESMKEH

RLETT FreeRTOS MYBEMERMMAEERE T —MERTHMES:
BABENMBEFEGNSE UTER “BHEZE ) o

~
*

BRAE:

.configUSE_PORT OPTIMISED TASK SELECTION v 0 SRERE(FRZIASHT %o
.BIUATFFRE FreeRT0S iFmtEH

B2 C LI(EEER), MEBREBTIH®RA %,

. FoaBIERIRGIRA R AL R E

B W N -

¥ ¥ X X X X X ¥

*
~
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#define configUSE PORT OPTIMISED TASK SELECTION ©

/*

* ESMALRKEN2S, TLUEEIFS0-24, IFSBRESRARES
*/
#define configMAX PRIORITIES (25)

6.2.1.4 {5

/*

* ESHEARN, BIRBRBERA), ZED)D, SFROIRESKY

*/

#define configTOTAL HEAP SIZE ( ( size t ) (384 * 1024) )

6.2.1.5 HEREE

/*

* AT TR, RINPEFRStbconfigMAX SYSCALL INTERRUPT PRIORITY/)\, MIXtErh#fi 52 freeRTOSEIR,
B A X BT AP T A BT LB kX L Fhif

*/

#define configMAX SYSCALL_ INTERRUPT PRTIORITY XCHAL_EXCM_LEVEL

6.2.2 RAFEIE

HRIRFSER N TRMITI

1. CEEMImalloc/free (HFiFERNEIRIANXtensafICE——xclib), HARIARE R RFEEMAIEE,;
2. freeRTOS MemMang heap 1/2/3/4/5M952¥ pvPortMalloc/vPortFree, &XMBheap 3, M2HETCEMN
malloc/free, IRIER—E; HRLIMAENRSHSHERAROE,;

heap x NEREAALLI:

heap 1 - RE%, FAFBKRARE,

heap_2 - AFRKANTE, BREESHBBHIZHIR,;

heap 3 - A% ENNalloc () Mfree() UHREERS;
heap 4 - AHFEBHISHRLUBGEER, SIFEIHIEKREE;
heap_5 - #Bheap_4, EEEZ N THEBNAEXET EBHENEES;

HHIZRIAIER heap 4 AEEEERELR,
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.config - Cadence Xtensa DSP Configuration
> Kernel options

Kernel options
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]
excluded <M> module < > module capable

[*] Support FreeRTOS kernel
I Heap Memory Manager (Use heap 4 to allocate memory) ---

Portable (XCC/Xtensa) --->

< Exit > < Help > < Save > < Load >

6-2: heap 3%

WA © BSEERERHERAE. RE—TF 48



(:EE;LMHANER

X WE

7.1 &0

—RERT, IME—1EOL DSP ERERAT, AL EAA help, IMHrAI AR
217
—————— > pxaudioserverReceTask start <------
FreeRTOS command server.
Type Help to view a 1ist of registered commands.
=help
Lists all the registered commands
[ help-built-in]-------——————- Lists all the built-in registered commands
task-stats]-------———————-
task-stats:
isplays a table showing the state of each FreeRTOS task
[ echo-3-parameters]-----———————-—-
echo-3-parameters <paraml> <param2> <param3>:
Expects three parameters, echos each in turn
[ echo- parameters] ——————————————
echo-parameters <.
Take variable number “of parameters, echos each in turn
md]----—--———=——-
md <start_addr> £len> :
pump memory Trom <start_addr> te <start_addr + len - 1>
my]——————-==—————
mw <addr> <values :
wWrite <value> to <addr>
[ aplay]-------—-—————- playback test
[ arecord]------—-—--—-=-- record test
[ aduplex]--====---—---- duplex test
[ amixer]-----————————-- mixer test
[ jtag_init]---—-————----—-—- Init S_JTaG for DSP debugging
[ dspl_power]---———-————-———- DSP1 power control
[ dumpregion] -------------- "dump reg when suspend.”
[ dspfreg]----------—--- "set/get dsp freg."”
[ perf_mem]----—-————————- Memory access performance test
[ help]—--------—————- List all registered commands
[ free]--———————————- Free Memory in Heap
[ asi]-------------- algorithm sampel install
[ wakeupdemo] ---------——--- algorithm wakeup demo
[Press ENTER to execute the previous command again]
=
7-1: dsp uart i
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BRNENTUFIEE2EEH<S, FIA%E FINSH FUNCTION EXPORT CMD %<7zl

FiRAp, BARRIERUSZ U TERGLHENR

<root>components/aw/testbench/
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E{E =R

WRAXFAE © 2021 HKiEEERHRHBRAT. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,
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