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1. Software 722t

N M Z2= adluna E AMESHY| I8 Hetd S 55t WHEH YOotE =& SHIlC
e =23 FE HE compile, download, debugging 2

Z(IDE) EISC Studio3 € M&st7| W20
AX|TH S FH ZHESHA ety 52 OHE

= T
OS 2t X| 23t H XP O| &0l M SZEBhLt.

1. ofo|C|& A 2 O| X (http://www.adc.co.kn Ol FZ38HA, Product & System - EISC Studio3
- Download 0| A{ EISC Studio ver 3.x 2| X|AH™Z Lf2] Br=C}
(2R % ALEX DR ¥E AL FHIA SHE & SOt
System ¢ Home > Product > System > Tools
EISC Studio 3
Integrated Development Environment
‘grlMAGEZOOM ‘
E!SC S ,UdI‘C; &

VENSC Studio ver 2.x

v2Xx zZP
EISC Studio ver 3.x 36.12 EXE
v36.12 ar

Li2{ BF2 ES3_setup_v3.6.xx.exe & S0 HX|E A|ZStH, HX|E A& O
= oS 288t AX|E A|RSiCh 'The'2 22/6tH of2fet 20| MX|E Compiler 2
7424 EH| @1 E-CON 2| Driver XS

L AH0| £C}. adStar-L = AE32000 processor'&
LY &S Chip O 2 AE32000 & AMEtstH =ict

=

E‘.

e

SIFHHE 28 54 A o4 €2

<52 LIS »

Lo o] T] ] 2~ of ] 712 3 32bit Processor. (EISC Architecture)
6
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3. compiler 2t E-CON Driver ME4-S 3t CtZE SESIH, X2 EHE
E LS A2 7} OfL|2}H default 2 Z|0{ U= ZZ0| MX|SIH =ICt
7tH oF EICH

&I A5 HH
EISC Studio 36,8518 27

27 0

[CRADChps] | EOETI

280

=2t 285, IMB

&5
== 023 B2k 26268

A E 47 AL w2 46

AF Hy S0 &89
Z2 MO "2 2471 Ol0I201 448 AZ Hw 80 9,

Z2Mo| HiZ 71| Ol0|20] 42 NE N S0E HHsHME. MES S0E Y45

E0 01EE g=stda.

ZE 87 AAH w246

X5
EISC Studio 3.5.28)8 €X5t= S2F A JICHE FHE.

a8 C'WProgram FilesWADChipsWEISC Studio 3Wecon'Wdriver®DPInstx86, exe

|

Extract : ae32000-elfWincludeWenvz.h
Extract : ae32000-elfWincludeWerrno.h
Extract : ae32000-elf¥include¥fastmath,h
Extract : ae32000-elffinclude¥fontl.h
Extract : ae32000-elfWincludetgrp.h
Extract : ae32000-elf#includeticonv.h
Extract : ae32000-elfincludeiecefp. h
Extract : ae32000-elf#includeinclude
Error:
& CWWProgram FilesWADChipsWEISC Studio 3WecondriverwDPInstx86, exe

AZE 4] AAE V246

Advanced Digital Chips Inc.



Ver 1.0

adLuna SDK Reference Manual

=l

01I M Aot

O OHl

2

= GX|5HH ECh EISC Studio3 & £

|'0|'

bCF.

r
¥, Microsoft Wisual C++ 2010 %86 THHEZ 7hs W7 |K| 87| T2

(=] o)

H&FHT ALE 2R S2THYM 2.

Microsoft Visual C++ 2010 x86 JIHH X 1= WA €3 Z=M AF

MICROSOFT £ =EYI0] AL FH

'SERVICE PACK 1

[

[0, Microsoftl X FH HEF 2EE 2R LICHN.

AAZHINES QIO & =S STFHA L.

MICROSOFT VISUAL C++ 2010 RUNTIME LIBRARIES WITH

= AFE EHZ Microsoft Corporation(SC= HE RISH| (2t HIZ AL
= I A5 2 HIZE = HITELICH S AR HEUCH
2 A s A DAIE AZERH Y 2 LATEYHI EZE -

(&) (@]

X7t =2E[H Lt 22 ¥0| 2854, Che2 +2H

&3 s
S 2ZEHoE HECIAUSLICH

HE

(wtr
i b~

Extract : ae32000-elf¥includeWieeefp,h
Extract : ae32000-elf#includeWinclude
Error:

-

S C:¥WProgram FilesWADChipsWEISC Studio 3WeconWdriverWDPInstx86, exe

S "c'Wvcredist_xB6.exe” /q:a /T/c:"VCREDI~3.EXE /q:a /¢:™l

(H& E0: C:WProgram FilesWADChipsWEISC Studio 3

msiexec /i veredist.,.,

ooIAEg M4 C:WProgram FilesWADChipsWEISC Studio I%uninstall exe
[H& &0 C:WProgramDataWMicrosoftWWindowsWStart MenuWProgramsWaADChips,..
HiZ2 7171 &4 C:WProgramData¥MicrosoftWWindowsWStart MenuWProgramsWaDC,.,

8

EISC Studio 3.6.8 &% 3&

euu &N Z20usE
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7. EISC Studio 3 AX|7} 2t2 M Ct2 22 Download ZHH| @l E-Con driver & A X| 510§ OF $tCt,
E-Con E2t0|H] B! Z2 ¥ =0|O| X[(www.adc.co.kr)2| Product->System->E-Con

->Download 0| A| EConMan+FileWriter+Mt & CI22E 2O ™ ZICE (v1.4.32 0|&f ALE)

E-CON

Program Download & Debugging Tool

| @ macezoom

Overview Download

Manual E-CON v1.0.1 PDF
EConFileWriter v1i0 PDF
E-CON Driver Install Guide ZIP
Driver Manual for windows 8 & windows e
= ko DF

10
en PDF
Downloader EConMan + FileWriter + Mt v14 ZIP

8. Download & 2 & &=Z E11, EISC Studio 37| AX[El 2| econ EH
=

St ElCh (7|E LpO| EXSICHE, oA FC} )

1

config
driver
4] BcGCBPROZ420110.dII
4] BCcGCBPROZ430110.dll
B EconFilswriteMt exe
B EconFileWriter exe
[¥] EConMan exe
€] FrCI2C dll
[ Fremac.dil
[#] FTCSPLAI
4] FTCsPIB4dll
] frdzxcdil
[ mfct1odl
|J msvep110.dll
[ msveriiodil

< EISC Studio 3/ econ 21 >

Advanced Digital Chips Inc.
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=

driver 24 9t0j| QIC}. Driver 20 It & UsbDriverTool.exe

Driver gxl H-|'OI PN
Cef HZASHH Ch31f 20| E-Con O|2t1 HA|E|= A2 =g = U

o
= —
J2|12 E-Con2 P

{¥
2l
rat
[
=
fo
nit

[=)
if[1]

FTDI COM v2.12.06 WHQL Certified
%] Interop.CERTENROLLLIib.dII
& UsbDriverTool exe
5 UsbDriverTool exe config

I

i
; Fcra
m m m

#" USB Driver Tool - O s

The fallawing USE devices were found in your systemn: Filter: |:|

Yendar 1D Device ID Interface

Device Name
. E-Con 0aDC 010 an
. E-Con 0apc oo m

Close

Sign auto-generated drivers with a temporary auto-generated certificate

= =08 O29 ™M™ L™, Install ECon

9. E-Con ¥=EO0A ORA QQEZR HE =
JTAG/SWD £ Z&5t% driver X2 ZIASH =ICH &2 CHE LS| E-Con =R
SLSHA RS otH =ICH

#" USB Driver Tool — [m] ¥

The following USE devices were found in your system: Filter: l:l

Yendaor D Device D Interface

Device Name

A joo0__Jon |
- E-Co Install ECon JTAG/SWD 0ADC 0100 ]
“%  Restore default driver

Sign auto-generated drivers with a terporary auto-generated cedificate  Change driver type Close

Ct2 =t Z0|, E-Con JTAG/SWD A, E-Con

10. Q] 2™ HH driver XS 24ZSIH,
= 2= QUCH O|HAH HA|Z} £|™H E-Con driver 8X| & 2t= st

JTAG/SWD B &2 HZA= A
Zo|Lt,

10
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- & S8 Driver Tool = ] X
The following USE devices were found in your spstem: Filtar:
Device Name Wendor I Device D Intertace
# E-Con JTAG/SWD & 0ADC 0100 o
& E-ConJTAG/SWD B QADC 0100 m
1 Sign auto-generated drivers with a temporasy suto-generated certificate Cloze
11.E-Con driver 2X|7} 2tz & = ZTA| 2 XS =5t E2HO|H7E dHoz HX|
A=K E =l
iy R EE|A
n2m SEW 2w E“'rHJ
&= = E| H=
v & JunHo
= DVD/CD-ROM ESH0|E
=g IDE ATAJATAPI THHEELD
& Jungo
= WsD 214 TS5
HE/MI HEH
A3 C2oe
O O=S50 HEH
@ ore= % 7IE =S TR
m 24
v § B2 T Hs HEEY
i E-Con JTAG/SWD A
i E-Con JTAG/SWD B
o o =
12. M8 ZEH2Z driver 7 2% HRA=0E, C2d 22 HAXZE S=HEHN Jd

SESHR| Y=CHH, PC Of SHZEl USB To Serial cable 8 25 X738t &= CHA| QIS 27|
HFZHCE
, USB To Serial driver 2t E-Con driver & 25 |72t = CHA|

OlZH Al=3t0 S5 ottt
SRIBHA ALESHZ B EtCE

: Target

Hl
"target" = il i
fEConMan¢’' g’ to exit>» >

Advanced Digital Chips Inc.
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2. ADLUNA SDK &8

7HEro) ol E |8l adchips Ol A= adStar-L SDK & M|& 3t ULt adLuna SDK = adchips 2|
S 0| K| (www.adc.co.kr)2| Product >SoC> ADLUNA - Tools & Software 0| A L] &S %=

UL,

2.1 adLuna SDK 74 & 7|2 H™9|
adlLuna SDK = CtS1t 20| 4 &[0f ALCE

SDK Doc

etc_driver

Example

Include

Lib

Lib_src

Pc-util

Startup

i

o

30
rr
M
in

Doc = dX E1 Q& Oj5US mEk adluna @F ZHEE 2 A7}
Example adLuna STK Board 0| A S23t= 0K =213 Z0.
( Example Z 2| flash_data Of = SDK 0| H| =2 1240 SZ5t=0 A E LT image,
sound It 0| SO{ UL}, )
Include =»adLuna SDK Q| header file 3.

lib  =»adStar-L SDK 2| library file Z0O.

lib_src=»adStar-L SDK 2| library source file E0.

Pc-util>adStar-L 2 AFESH=0 A0 Z QP Utility EO. adStar-L USB Driver 7+ &0 AL,

12
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Startup =adLuna ZHZ0| Z L3t startup Z=2t link script 2=7F 0= 0. 0] 2|0 STK
board 7|2 28 ZEL S0{QULCH

i

adLuna SDK Of = Ar&35t7| Eotd #20| A oS o2t 20| Foloi s UL
SDK Source & & Z5t=0 Ot2ff #E &15}7| HHEtCt
Signed char S8, s8
Signed short S16, s16
Signed int S32, s32
Unsigned char U8, u8, _ u8, BYTE, uchar
Unsigned short U16, ule, _ul6, WORD, ushort
Unsigned int U32, u32, _u32
Unsigned long DWORD, ulong
Unsigned long long U64, ub4, __ub4d
Volatile unsigned char vU8
Volatile unsigned short vU16
Volatile unsigned int vU32
Volatile unsigned long long vU64
1 TRUE, true
0 FALSE, false
2|2 Register 2| AR " BFOE 20 Yosf=A% 232 SDK Source | A R 0|22 HEL
Register 244 Zt S| H=IC}
0| 2 S0 R_TMOCON 2*H'2 0 & timer control register O|C}.

Advanced Digital Chips Inc. 13
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2.2 adLuna SDK library build
adLuna SDK & ZH|O|X|0j|Af L2 2Ao™H XML MK adlLuna SDK Library € build 8|3 0{0f
StC} adLuna SDK Library source & lib_src 2E0| AL EE, lib_src EE 2| adLuna.epx TS
Z01M build menu 2| build project & A5t AHL, F7 & =2 M project build & TIA5HH I}
Build 7HFE& Moz 2t7 &M, lib ZC 20 libadLuna.a Lt 0| 4 =T
(adLuna SDK 2| 2= O M| Z0| library & HZX5IE2 M HA 8i3=0{0f BtC})

UE TEDH 2N =
etc_driver 2018-02-22 2% O2 EH
example 2019-02-22 2. Itg E0
include 2019-02-22 2= Itg €04
lib 2019-02-22 2= LY =0
lib_src 2019-02-22 2% o =04
pe-util 2019-02-22 2= Lt 4
startup 2019-02-22 2 It £04

[ SDK library ]
- s -
= TET g g

device =g

2019-02-22 E
% adluna.epx 2019-02-19 2= EISC Studio 3 Pro...

[ lib_src 22| adLuna.epx Lt ]

¥ EISC Studio

i File Edit Search View Project

:ﬁ'_—_-]n; ’i@ Build Project I|<L 2 =

: E—Compne e Ctn+r7
'E(t EXAE, Rebuild Project Ctrl+F8
8 G 1 Clean All
B ?!:;LS“"E o [  uild Disassemble file 2
=1 ource Files
{2 device/cache_utils #&  Stop the Build
-$) device/cache_util_2.5 Full Build Message

-2 device/dma.c —
-] device/interrupt.c )| DT IEEE! M
- device/my_vsnprintf.c Download Opticn
{2 device/romfs.c

-] device/serialflash.c
-$] device/soundmixer.c
-$] device/spi.c

-$4) device/system_control.c
-9 device/tick_timer c
-9 device/timer c

- devicesuart c

- devicesutil.c

{2 device/usbdesc.c

{2 device/usb.c

£ device/twi.c

£ device/usb_serial.c

= Header Files

~[E] _/include/lib_config.h

~[E] _/include/typedef.h

M dinrludntdmsicrniade b

[ Build Project ]

14 Advanced Digital Chips Inc.
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'Output View

i 4 A=K

r - obhj/twi.o

r - objfush_serial.o

Finished building - _/lib/libadluna.a

make: Leaving directory "D:/adchips/lib_src'
Command Completed ============

ESlol AN - Find View CSCOPE Result View User Command Result Breakpoints Locals Call St

[ Build Project H& 2t= |

- -
0 THT 2R RE
| | | libadluna.a | 2019-02-22 2= A Lty

[ libadLuna.a Tt AA ]

TkOFO]| adLuna library & =dotA &l ?{M 3 CHA| library & build 3i3=0{0F StC}.
72|20 adluna library & AFE3HE program = CHA| build S§F0{0F =7 &l library 7t X8 EIC}

Advanced Digital Chips Inc. 15
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2.3 Demo Program ¥
adLuna SDK example 20| = adlLuna STK Board 0| A| S%t5H= O X|S0| &=H| E|0f AO{A,
STK Board Ol Al adLuna &%f2 &2 &2l & & == UL
O|tH Z0j M= SDK 2| example & Demo Project € build, download &t0 Alst= 0] CHaH
LOrE == oL

2.3.1 Project build & download
example ZE2| Demo EHE E0| Demo.epx WS OIRA = HEZ L0 project & open SHCL.
Project & open © 2 build - Build Project & &5t L} F7 7| & =2{A project E build SHC.
build 7} 2F2 E|™ Output View 0Of CHS1t 20| EH =T}

Output View

+ & =l =x42

Program section information
1ext’1359212 .dataid4296 .bss:216 Totall1363724 output/Demo.elf

make! Leaving directory ‘D:fadchips/example/Demo’
============  (ommand Completed ============

[ Output View ]

mjo
ot

el =~ QUL

Build 7t &&= 2tm &M, output ZL 0| Demo.elf.bin IHUO| A = A
CHZ2 2 2 build 2 M El Demo.elf.bin IS STK board 2 download St= & 0f| CHsH

2Ot ZICt Download £ download & project £ EISC Studio3 0 €0 =2 AE{O|A E-CON &
AL&3SH0] CH2 9| =AU E TIASHH EICH

1. Download & &}7| 9/l adLuna board 2 E-CON ZHH| & F=H|$HCt,
(EISC Studio 3 7 AX|E|0{ 9O{OF 8}3L, E-CON Driver 7} A X|E|0f Q{0{0F BHT} A%| wtHe
1 29| Software 7H&t2tH S £ 1035}7| HESHCH)
2. adLuna board 2} E-CON &H|E HZt = board 2| T #= AL
3. Build M52 Download Option & 2&|otCt. J12{™ Ct51t 20| Download Manager &0
LE =0, Set Command Of| & EISC Studio3 & MAX|3H E2H0|AM econ O|2t= G 2t
EConMan.exe 2f= E-CON € CtR2ZE T2 WS MEHS|ECL (default 4£Q! EconMan.exe 2
Sto & &L}
12|11 Set Argument Ol =
"—target adluna -dreset —sysinit —ffw 0x0 $(TargetPath).bin -exit”
Ol2td Hsta OK E 2&otrt.

16 Advanced Digital Chips Inc.
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Download Manager

Set Command
EConMan.exe

Set Argument (ex. $(TargetPath).bin )
-target adluna -dreset -sysinit -ffw 0 S(TargetPath).bin -exit

Argument Of CHS & HS}H,
-target 2 2 JCHZ download & target @ ZSIH adStarl 2 HO{FH EIC}H

= =
-sysinit = download & ¢t £7|2}& 3F= command O|LCt.
-ffw = build Z1E2 2 L2 bin Y-S CHREE = command 2 0x0 2 download &

FA0[ 1, §(TargetPaht).bin 2 download & AT E §(TargetPath).bin 2 AKX LU=
project 2| bin ItY2 ZESICt Bootloader & AMESIX| 0 T2 1S MAMA|Z =
linker script £ adstar-LId 2 AME3H0] build 3k, 0 #X| 0| download SHH =L},
-exit = download 7t &t2%|H At52 2 Z=E35t2t= command O|Ct.
(Set Argument Off CHSt Xk Lf-E-2 www.adc.co.kr=> Product - System - E-CON >
Download - E-CON.pdf Tt & &11547| HEEtCE)

4. Build Hl++2| Download to Target 2 22!/5l™ download 7} TI&40| EICt,

5. Download 7} ‘& 2t& & £ RS off YTt on 3t B SZHE =ole = ULk

= - =

2.4 adLuna {Z2HMEQLE |
O Z0j| A -=“Hello adchips!” 2=
UART ESHZHS=Z2 AU ST HSIHMM M2 M EETE =3 0j| CHsH 2O 2 ZICE.

1. ™A EISC Studio3 S M &St}

¥ EISC Studio .

File Edit View Project Build Debug Tools Help

ﬁ’ Q—" " o Full Screel

2

T

Project Explorer - ax
rr
z¥

2. 042 File > New > Project & 22|61 H CtS 0t 22 &0| Lt =0, of2f &1t 20| EISC
E o
—=

General.dll 2 MEHSHS OK H
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¥ Create Mew Project &J

Project Type:

Sample Project.dll

EISC General

General Application for EISC Processor.

Ch2 1t 20|, project & H&0|ZH & =0, CPU Type, Build Type, Project Name, Project
Directory £ Z g 6|{ 3= 0{ OF5tCt,

adStar-L = CPU Type 2 £ AE32000 = MEHSHFHE| D SE = 2-Z ZhHdg Z40(7[0f Build
Type 2 £ Executable = B Z Lt CHZ 2 = Project Name 1t

Project S A& Q| X| S8 = HEICE Project Directory & 01| 2 X| St M| 22 A (Make New Project
Folder)= Project Name 22 20| S| ZEHEUHdRFEAES=A2E, MASIA [H Project
Directory 2 X| g5l =2 Z [ 0f| Project Name 1t 20| S 2| ZE L £ /4 4 oH= 240 Project

file 24 g =L M ASHK| %S Z 20l Project Directory 2 X| G 8l{ =2 Z [ 0f| Project

file 24 o0 25 40| ELIH OK ESESIHMEE M EM S t= otCt,

—

Empty Project =

CPU Type
(C)SE1608 () SE3208 (®) AE32000 ) unNo

Build Type
(®) Executable () Static Library () Dynamic Library

Project Name:

|adLuna_testi |

Project Directory : Make Mew Project Folder

|D:Wadd1ips’v‘v‘example | Browser

cancaL
MEER Z2MEJL HYE|H CHS O Z2H0] Project Explorer 0] Projet Bt Project tree &
stolgt 4= Q=6 0|20 adLuna & project Off 7| 2M o2 st TtUES F7tsl| F0{0f
otCt,

18
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Ii File Edit Search View Project Build Debug Tools Help

fe@on | MR- (& Crealk=aEsE]

ERE
- ?ﬁ adluna_test
..... i Source Files
..... Lj Header Files
..... Lj Linker Script
..... LJ Mo Compile Files
..... .23 Static Library Files

5. A Source Files Ol A L9 A Q2% 7|2 S2/3}0] Add Exist Files £ ME#30] IHle

— 1 =

F7totct ot Y2 SDK 2| startup ZL 0| = startup_adlLuna.s, adlLunalnit.c,

BoardInit_T4MK.c O|Ct. (BoardInit T4MK.c It22 adlLuna stk board & AtET 42
TS| = EICE)

¥ EISC Studio

! File Edit Search View Project Build Debug Tools Help

'Project Explorer >~ 1 x
e |
= ﬂ"ﬂ adluna_test
(sl Source Fil
i3 Header Fil Add Exist Files
[ Linker Scr Add New File

-1 Mo Complie Fiies
L. Static Library Files

6. L2922 Source Files 2F O 7HX| 2 Header Files QA E O A QEZ F|E ZEI50]

= =2 T
include 2C0] A& h THY S FIISHELDE header THL S F74SHX| Ot E|X|QH T2 3

Y Al = AR =22 8| 2ISHME include 20 2} include/device 20| s 2HEH
header It = ZO| F7I5|FH EC} 07| M= UART & AFESts Z2/E X oY

o

=7Z0|E 2, UART.h L}Y 2 FIISt= & SHIICH
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¥ EISC Studio

! File Edit Search View Project Build Debug Tools Help

PN | MR e e

0
=¥ adluna_test
91_] Source Files
_/./startup/startup_adLuna.s
B9 /. /startup/adLunalnit.c
L9 /. /startup/Boardinit TAMK.c
B-l£5r Header Files
LB s sincludessdk h

[H s finclude/device/uarth
- Linker Script
- No Compile Files
- Static Library Files

.

7. CH22E Linker Script Of startup 20| = adlunald ItY¥2 F7t38t1, Static Library
Files 0| lib 2E0{ 2= libadlLuna.a T+YS F=71$tCt.

¥ EISC Studio

! File Edit Search Wiew Project Build Debug Tools F

Project Explorer - 4 X
5 E
=¥ adluna_test
2103 Source Files
$9 ./ /startup/startup_adLunas
&9 ./ sstartup/adLunalnit.c
...... L) L/ sstartup/Boardinit_TAMK.c
=8 1_] Header Files
A dinclude/sdk h
WAdinclude/device/uart.h
- Linker Script
- Mo Compile Files
[=Bi=] Static Library Files|
L0 s AiblibadLuna.a

8. QM X=7JIZ C} oD Source Files A O A Q2% 7|2 =271 Add New File &
28 main 22IYE % MM FH STt CHSE mainc £ MAISD
.|

| o
UART £ S5l Hello adchips!2t= 2XtE€ S £85l= I EE &4 o Z{0|Ct,
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% EISC Studio - mainc *

! File Edit Search View Project Build Debug Tools Window Help
O R0

== ] . -\ Fa =¢=p=" " =
i ﬂ@- -ﬁ;i_l.ﬁ:t‘_‘-@ﬁ;in_ E“‘%ZQ\ZCE__:U 3 < = B
Project Explorer Jstartup/Boardinit Tavkc flubER ]
4 @ 1 #include "sdk.kh"

=¥ adluna_test g

E“__] Source Files a

LR /startupy/startup_adLuna s 5 evrboardinit(:
B
7
a

€5

int rmain()

f4] ././startup/adLunalnit.c uart_config(B, 118200, DATABITS_8, STOPBITS_1, UART_PARNCHE
: £ ././startup/Beardinit_TAMK.c debugprint{*hello adchipsrdn")

LB mainc

=123 Header Files g while(1);
LB/ fincluder/sdich 10 return (:
i [E] ./.finclude/device/uart.h :]2 |}'

m-d Linker Script

.1 No Compile Files
= Static Library Files
L[ ./ Aib/libadLuna.a

I

okl
L9_+ mlo o mlm

HMEHEM MY HX evmboardinit() &+E &5t ALESH= board Off & pin
tCt. (evmboardinit() &£ A2 5= board OtCH CF2 22 board Off XA pin
H$w%°wrr%EEqummmg¢§*%ﬂmuMnggﬂmmg
Si=Ct 2|1 debugprintf)2=8 A2t “hello adchips!"& &L}

o
rot

Bt onx nx R

N

10. REZYE O 2 H, project £ build 3 OFSH=G, 2 F Ol HA project &8 &
Project Explorer & 0| Al project 30| MOt £ 2 B 253 &|SH0] Properties 52 = ¢ttt 12 H

ChSot 22 &0| L0, Directory Ol Al Include Directory 0 SDK 2| include Z2EHE
Tt = (FHAEe MBI AE S ESHH EHE 7t = UL
B Project Properties *

[#)- General Properties Search for Include Directory
[+-Files o

: D#¥adchipsWinclude
E| D!rectory : P "
i~ Indude Directory
i heLibrary Directory
[ Build Options

11. Project Properties > Build Options = Tool Chain Flags 0| Optimize Level (-Om)= Optimize even
more(-02) 2 'HZ35t0] compile Al | X1} S M0| HH | =& O,
(0l Hg2 = OtHX| T, S5 d5 &= ?ISCHE 2[H=E ot 40| FLt.

Debugging 2 & 4 0= @2t debugging 2 28 O €42 None (-00)E A& 3H{Of SHCY. )

B Project Properties X
[#)- General Properties B General Options
(- Files Debug Info(-g) =
i Directory Optimize Level (-On) Optimize even more(-02) |
= Bulld Options wall
i~ Tool Chaln Sethngs
B o0 i s 5 CFLAGS
" Event After Link C Compiler Options -fno-strength-reduce
B CXXFLAGS
C++ Compiler Opticns
B ASFLAGS

Assembler Options
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12. include EG7HX| =7+ 2™ Build M0l A Build Project & S&/6t7LE, F7 & FEH
Project Build 7} O|FO{ZIC}. Build 7t M2 2tz EUCHH, Output View HOf| ChZ1f
Z0| E3 |1, output ZL 0| project name.elf.bin TH O] MM EIC}H

i Output View
R

Program section information
texti252471 .dataid184 _bssi136 Total’29561 output/adluna_test.elf

make: Leaving directory ‘D-fadchips/example/adlLuna_test’
============  (Command Completed ============

E-Con & AF238}0 STK board O download 8t Uart 5 tH X 22 E38f hello
adchips!7t 28 L|= QS =0l & 5= UL} (STK board 2| con3)
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3. lib_config.

adLuna SDK 9| include
lib_config.h I Y2 adlLu
lib_config.h TF0f| CHSH

h

ZHE 2 lib_configh Tt 20| =0, THEFOAME & =+ AXO|
na SDK library o] 278 Lt0|2t 23 FC} O] FoME
2ot F 5L

24 #pragma Dncd

26 /f#define MESTED INTERRUPT_ENABLE

28 I
29 T

L L L R e

IMTERMAL TIME QUT

Y

3 i
3z T Max count for TW! Function
33 =/

34 #define TWI_RESP_TIME_OUT_COUNT (7200+100) /¢ &bout 100ms @ AHE 101kHz

HY XMag LHE A2 nested_interrupt £ 18X E 2785t 20| UALE Nested
interrupt £ 518dle{e 42 e A2 siH$ F library £ rebuild SHH EIC}
CH&2 TWI Timeout count 2t2 A% St= £&£0|LCt,
a7 . . . . . P
45 T JART Config
a9 P, . . . . N

50 i
51 T
=4 =

CIHEE RS AR vart /58 data £ YAIZ HE 2 HEH AOI=0ICH

efine UART_BUF_SIZE 128
efine COMFIG_UART _RX_IMTERRLPT

55 /ftdefine CONFIG_UART_TX_INTERRUPT

53 #d
54 #dl
56

a7 i+
=t T

=] =
G0 #dl
&1

Gz

debugstring, debugprintf 22| ZZE 2= g

efine DEBUG_CHANNEL &

/ .
B3 T SYSTEM CLOCK

% % % EETYTY ErEEE

g4 PR P P P P PO

g5 =
[ala] T
57 =

] #d

Ct22 UART 2| ring

=
7| 23t2 buf size 128byte Ol UART Rx interrupt & AE3I=S EI
2|1 library M S&F £+ error 2F 2t El message £ &

=2 £|+= UART channel &

external O5C

efine OSC_CLOCK 12000000

buffer size 2t Rx/Tx interrupt & AFE X

5HOZ |0 QUC}

Of £& Al HESIO] A8 7tsotH, B8 =20 = library & rebuild o1l OF H&0[ &lCt.

C22 0SC_CLOCK &

HO|FE B22Z, board 0| AHESF Crystal 442 ’5101-7?-% = 0|LCt.

7|2 a2 HEEE0| 12MHz crystal O] 20 /0{ 120000000 2 £ E[0f QUL

OSC_CLOCK & #4355
setting & S F0{0F #S

= A% adlunalnit.c THYO| pll_init 20X 2 Clock Off S| PLL
= &% clock 22 adluna & S2&HA|Z2 &= QUCH

Advanced Digital Chips Inc.
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7 / P P P
72 = SOUND Mixer
73 srnen srnen P

7 B/
75 HIH AM=E E0/H HIZ2| AFERE EH S50
QIEEE 2 20t = SR

=/
78 #olefine WaAVE_BUF_MaAX (E«1024)

EE] #define WAYE_RELOAD _BUF_tAX (1024-5)
g0 #define DEFAULT_YOLUME 255/¢max 255

g2 i+
a3 T EE £ sample rate
=

a5 #define SND_QUTPUT_HZ 48000
[as] #define SND_OUTPUT_CHAMMEL 3

CI22 2+ sound 3 ™ O 2 sound buffer size 2 & Hz 2F 3 channel A0 CHst

F=20|Ct.

lib_config.h IO B E MYO| 22 TR} H library & CHA| build 319 libadLuna.a T2 M2
d-d5H0 ArE3SHO{OF BHCt,
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4. UART

4.1 uart_config

BOOL uart_config(int ch, int baud, UART_DATABITS databits, UART_STOPBITS stopbit,
UART_PARITY parity )

UART AtE 2 @3t =7| 4H & o= 2=0|LC}.
lib_config.h Tt 0l #define CONFIG_UART_RX_INTERRUPT 7} M9| £|0f QS &, Uart Rx

Interrupt B = Z0] 3tCt (7| 2M 22 CONFIG_UART_RX_INTERRUPT 7} 29| £[0f UCt)

Parameter
ch UART channel gf. &7 478 channel 2 2 &3t}
baud UART baud rate Zt. Baud rate 2= A& SiCt,
SDK £ 7|2X 22 115200 & AHEtC}
databits UART & data bit & &7d3tCt SDK 0| A= data bit £ Ch22F 20| Fe|st
ALt
typedefenum{
DATABITS_5 =5,
DATABITS_6 = 6,
DATABITS 7 = 7,
DATABITS_ 8 = 8
JUART_DATABITS;
stopbit UART 2| stop bit & 278 2tCt SDK 0| M= stop bit & Cra1r 20| Folst ULH.
Typedefenum(
STOPBITS_1 =1,
STOPBITS 2 = 2
JUART_STOPBITS;
parity UART 2| parity bit & &72tCE SDK | M= parity bit £ Ch&22F 0] 2[5t ULt

Typedefenum({
UART_PARNONE = 0,
UART_PARODD,
UART_PAREVEN

JUART_PARITY;
Return Value

TRUE( 1) or FALSE(0)
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4.2 uart_putch
BOOL uart_putch(int n, char ch )

UART n {92 E3}f ch Zf(et EXHS =3Bt}

Parameter
n 2t Z=2& UART channel Zt. adStar-L = UART 5 7l channel € 7}X| 1 QUC}
Ch UART E Solf 28 4t

Return Value
TRUE( 1) or FALSE(0)

4.3 uart_putdata
BOOL uart_putdata(int n, U8* buf, int len)

UART n {22 Sdll buf O] XEEO Y= ZAHE len BHE =4

%

Ct.

Parameter
n 72f2 &= UART channel gf. adStar-L & UART 5 7l channel & 7tX|22 QUCE.
buf ST ZXE0| Y0 A= buffer.
len ST ZXHEQ| =

Return Value
TRUE( 1) or FALSE( 0)

4.4 uart_putstring
BOOL uart_putstring(int n, U8* buf)

UART n X 25 Soff buf off MEEIN A= XSS S=Ct

Parameter
n S =2 UART channel 4t. adStar-L = UART 5 7ff channel 2 7}X| 1 QUL
buf =5 EXAL0| MEHE O = buffer.

Return Value
TRUE( 1) or FALSE(0)
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4.5 uart_getch
BOOL uart_getch(int n, char* ch)

ofm

Sl 1Byte 2(SF 2Xh= 2Ot ch O X{F oLt

Parameter
n S 23 98 UYART channel Z}. adStar-L &= UART 5 7f channel € 7}X| 1 QICt
ch UART £ Sdll ¢/2 Y= 23S B

Return Value

TRUE( 1) or FALSE( O )

4.6 uart_getdata

int uart_getdata( int n, U8* buf, int bufmax )

UART n 292 Sl bufmax BtE ZH(EAH= A A buf O HESICE,

Parameter
n U2 Y 22 UART channel
Buf UART & Sdll ¢t 23 2= buffer
Bufmax wErh=2 A= 7= (Byte EHR))

Return Value

912 data byte 3= Bufmax &t

BF0= 3 Melokx| =

mjo

4.7 uart_rx_flush
void uart_rx_flush( int ch)

UART n X 29| rxfifo & x7|3} A|ZILC}

Parameter
ch & 7|3} A|Z UART channel 4t

Return value

HO
HAOI.

Advanced Digital Chips Inc.
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4.8 uart_tx_flush

void uart_tx_flush(int ch )

UART n X 29| txfifo & X7|s} A|ZICH

Parameter

ch X 7|3} A2 Uart channel Zf.

Return value

e
HAT.

4.9 set_debug_channel
Void set_debug_channel(int ch )

CIHZ B8O 2 A3 debugprintf, debugstring, PRINTVAR, PRINTLINE &H4=0f o3| C|H &
HAIX|7t 23 2 UART M2 S ZYstict

Parameter
ch CIHZE2 =2 A2 UART A E.

Return value

HO
HADT.

4.10 get_debug_channel
int get_debug_channel( )

CIHA 292 AM238= UART AH'E Zf2 return SHCH

Parameter

He
HA O

Return Value

X A™E CIHZE UART AH'E 4t
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4.11 debugprintf

void debugprintf(const char*const format, . . .)

c 1019] printf O 22 ABE BH= AR, UART B S8, 24, 24, #4ol L8 2 528 )
= Sl X

=
SHCF £ 3 E|= UART A 22 set_debug_channel &2 Sl 273

AR S 2 CHE MES
AMESIEE 71222 0 M X E0| AL ACE H 1 Z lib_configh T A Tx interrupt £
A8t E HESH0 E, 0] gh=& poling YA 22 SEIHC}

Usage
debugprintf(“result number : %dWri#n" result);
>UART & &3l "result number :"2t= EALE 1} result H= 242 10 T2 =IO
Jd2|2a F HHES SHCL printf 2f2F AFE 0| 2Lt B 2 HhE Al wWritn 2 25 M3 0{0f
Ct.

rok

4.12 debugstring

void debugstring(const char* str)

=X EE EHo= g2, AEN S| E HY I AFESt= &=0|Ch. ¥ &= UART
X222 set_debug_channel &8 &l @783l 52 CIHZ ES AFE%Ht 7[22=2 0
xf2o| HEE0f AL FNZE debugprintf &+E AMESIO T ZXE T &3 JHS5HH,
lib_config.h THAO| M Tx interrupt & AFESL= = AHSIO L, O == poling 422
Sotrt,

Usage

debugstring("=== adStar-L Start ===¥rWn");

>"0to] EXHE UART £ Sdff Z2{oirt.

4.13 PRINTLINE

O3 2 42 PRINTLINE & =3t 22| E(line)ZtS UART £ ZAHSICE U2 MY =2
CIHZ MES AHRBICH E8 &= UART A2 2 set_debug_channel &t4+5 S5 MY =2

ClHZ xHES AHESICE 7| 222 0 ¥ X 20| B0 UL

Usage
PRINTLINE;

> g5E 2= X2 line ¢S SHelCt.
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4.14 PRINTVAR(A)

Of3= 22 PRINTVAR & == 2| E(line)atit A U= UART & S8l EHSULLEHE =
UART {22 set_debug_channel &+5 &
0 xf'2o| HHE|0f QULCE,

Usage
inta = 10;
PRINTVAR(a);;

> B a0l gts S0 XA s 28 g = ULt

4.15 UART Example
#include "sdk.h”

Int main()

{

evmboardinit();

uart_config(5, 115200, DATABITS_8, STOPBITS_1, UART_PARNONE );
// UART 5 & i €5 Cr=1F 20| 2d3trt.
// Baud rate = 115200

// Data bit = 8bit

// Stop bit = 1

// Parity = none
debugstring("============================================Wrn"),
debugprintf("ADLUNA UART Example. System clock(%dMhz)Wrin",get_ahb_clock()/1000000);
debugstring("============================================Wr#n"),
U8 ch;
While(1)

{
if(uart_getch(5, &ch)) // UART 1 #0f|A| 1Byte C|O|HE &10f ch Off X&SHC,

{

_

uart_putch(5, ch);// UART 1 H0O||A 212 22 H[O|E{Z UART 0 22 =200}
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< UART Interrupt >

adStar-L SDK library = lib_config.h Tt 2| |0 [}2} UART Interrupt &

AAl:l'.

Default 22 UART Rx Interrupt & &Nt

U&RT Config

=
53 #define UART_BUF_ZIZE 125

&0 =
51 T PIHEE HEE 37 uan &/xM data E

54 #define COMFIG_UART_RX_INTERRUPT
55 Af#define CONFIG_UART_Tx_INTERRUPT

=
B0 #define DEBUG_CHAMNEL 5

7128 O Z UART Rx Interrupt £ AFESIE=E A /0] 7| HEY,
S E5IH UART Z27|2HE TISHY, Interrupt

Interrupt 7t ‘24 SHH uart.c 2] UARTXISR()

(uart.c, uart.h &=x)

HAIZ HE EHE2 ARIZ01CH

57 /=
=] T debugstring, debugprintf Z2=2| IS 23 <

< lib_config.h >

7t

=2 Mx
= 23
=y

Z|0f Interrupt Routine =

AMEot=E 2850

—/

4? Tf******************************************************************************

********w*********************************w*********************************w*!

SIA S

uart_config( )&=
‘JBtCL Interrupt 7F - E

SEHO A UART

Sasic

Advanced Digital Chips Inc.
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5. Interrupt

5.1 init_interrupt

void init_interrupt(void);

interrupt & =7|%} 5t 24-0|C AHEE A g5 AAEOH| fIslA HHEA|

OT =
DEGF0{0F St =2 adStar-L SDK 2| startup_adStar-L.s 0| A @&310] QIHEHE
27| 2toto

mjn

5.2 set_interrupt
BOOL set_interrupt(INTERRUPT_TYPE intnum, void (*fp)();

SHE interrupt 7t ZASIUE I 25 28 555t= g=0|0t
Uart, Sound mixer 2| Interrupt 2= SDKOAM d4 I HH &0 B2 F&5
SEOH| B =5 FO[SH7| HZtC},

Parameter

intnum interrupt type (interrupt type Off Ciet HE = Ch2 & & 1)

(*fp)0 interrupt 7t ZEAS I 2= &=

Return value
TRUE or FALSE

5.3 enable_interrupt

void enable_interrupt(INTERRUPT_TYPE intnum, BOOL b);

S interrupt & enable St 2H4=0|Chset_interrupt &2 interrupt 2+8 S55t1,
enable_interrupt &t=2 243} A|ZICH

Parameter
intnum interrupt type (interrupt type Off CH3H D2 &= CHS 2 &)
b 1 or TRUE => interrupt enable

0 or FALSE => interrupt disable
Return value

TRUE or FALSE
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INTERRUPT_TYPE

INTERRUPT_TYPE

INTERRUPT_TYPE

INTNUM_SWD SWD interrupt INTNUM_GPIO7 GPIO 7 interrupt
INTNUM_TICKTIMER TICK Timer interrupt INTNUM_GPIO8 GPIO 8 interrupt
INTNUM_TIMERO Timer O interrupt INTNUM_SPIO SPI O interrupt
INTNUM_TIMERT1 Timer 1 interrupt INTNUM_SPI1 SPI' 1 interrupt
INTNUM_TIMER?2 Timer 2 interrupt INTNUM_TWIO TWI O interrupt
INTNUM_TIMER3 Timer 3 interrupt INTNUM_TWI1 TWI 1 interrupt
INTNUM_TIMER4 Timer 4 interrupt INTNUM_DMAO DMA 0 interrupt
INTNUM_UARTO UART O interrupt INTNUM_DMAT1 DMA 1 interrupt
INTNUM_UART1 UART 1 interrupt INTNUM_DMAZ2 DMA 2 interrupt
INTNUM_UART2 UART 2 interrupt INTNUM_DMA3 DMA 3 interrupt

INTNUM_UART3

UART 3 interrupt

INTNUM_CAP_OVERO

Captureover 0 interrupt

INTNUM_UART4

UART 4 interrupt

INTNUM_CAP_OVER 2

Captureover 2 interrupt

INTNUM_UARTS

UART 5 interrupt

INTNUM_CAP_OVER4

Captureover 4 interrupt

INTNUM_GPIOO0 GPIO 0 interrupt INTNUM_ADC ADC interrupt
INTNUM_GPIO1 GPIO 1 interrupt INTNUM_USB USB interrupt
INTNUM_GPIO2 GPIO 2 interrupt INTNUM_SOUND Soundmixer interrupt
INTNUM_GPIO3 GPIO 3 interrupt INTNUM_WATCHDOG | Watch dog interrupt
INTNUM_GPIO4 GPIO 4 interrupt INTNUM_PDBG PDBG interrupt
INTNUM_GPIO5 GPIO 5 interrupt INTNUM_PMC PMC interrupt
INTNUM_GPIO6 GPIO 6 interrupt

Advanced Digital Chips Inc.
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5.4 Interrupt Example

#include “sdk.h”

void GPIO_ISR()

{
debugprintf("GPIO 6.2 Falling edge ISR¥#r#n");

int main()
{
evmboardinit();
uart_config(5, 115200, DATABITS_8, STOPBITS_1, UART_PARNONE );

*R_GPODIR(6) = 1<<2; // P6.2 Input

*R_GPIRQMODE(6) = 0x2; // Falling interrupt Mode
*R_GPIRQEN(6) = 1<<2; // P6.2 Interrupt enable
set_interrupt( INTNUM_GPIO®6, GPIO_ISR );

//GPIO 6 interrupt 7t U2 I ==
enable_interrupt( INTNUM_GPIO, TRUE );

// GPIO 6 interrupt & enable A[ZIC}

utn
oot
>
ujn
on
I
ot
il

while(1)

return O;

@ GPIO interrupt = 2t Port(GPx.0~7)2 1 7H2| E Bt interrupt 2 2H/d=t A|Z 5= QUCH
R_GPIRQ register 0| ot bit 2t 1 2 MA7Hsljof StCt & 7§ O| 4 M7HSIH OFH HEX HEE X
OF'—EI..

[
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6. TIMER

6.1 set_timer
BOOL set_timer(int nCh, U32 ms)

nCh M timer & 48 &
control register Of| A timer
enable $HCH

HAIZ|E 2OICh ALEE i

2
b

ofn O

set_interrupt =2 timer interrupt 5% 2

interrupt 7 ‘A4St

Parameter
nCh M timer XL ).
ms timer interrupt F7|. (ms EH)

Return Value
TRUE( 1) or FALSE (0)

6.2 stop_timer
BOOL stop_timer(int nCh)

nCh {2 timer & EX|A|7|= &0|Ck nCh X 22| timer &

Parameter

nCh HX|AZ timer XH'E 2.

Return Value
TRUE( 1) or FALSE (0)

6.3 delayms
BOOL delayms(U32 ms)

ms 2tF delay 7} Z2ICt (EH9l= ms O|Ch

Parameter
ms delay d2l= AlZt B R= ms.
Return Value
TRUE( 1) or FALSE (0)

t
At2 enable $FCF 12|10 OFX[2O 2 timer interrupt £

x+Z disable A|ZICt.
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6.4 set_pwm
void set_pwm(U32 nCh, int hz, int number, bool bperiod, bool en)

pwm LtdS St}
Parameter
nCh pwm Z 2 timer X 2
hz pwm E=g Fht
number pwm EH& 0tHO| 7= One period 2EY 42 3{lT number 2H2 Tt
EY50 HELD Interrupt £ BH 52 T number B Tt =3
interrupt £ A A|ZICH,
bperiod period mode E A& otCt.
true = period mode, pwm Lt 0| A& & =IC}
false = one period mode, pwm It 0| number BtE EHE| 10 stop SHCt
en pwm Z2 enable/disable 2 Z73IC}

6.5 TIMER Example
#include “sdk.h”

void TIMEROISR( )

{
debugprintf("==TIMEROISR==Wri#n");

}

int main()

{
boardinit();

o

ot

uart_config(5, 115200, DATABITS_8, STOPBITS_1, UART_PARNONE );

set_interrupt( INTNUM_TIMERO, TIMEROISR );

//Timer 0 & Interrupt 7t 245IAS Il == & interrupt -2 SSHC}

set_timer( 0, 1000);

// 1 Z2OtCt TimerO Interrupt 7+ 2t SHCE
delayms(5000);

// 5 27t delay 7t .

stop_timer( 0 );

// Timer 0 ¥ Interrupt £ disable A|ZICt. § O|& Timer 7t /45X 2F

while(1)

return O;

Ojo
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7. Sound

O|&H ZHOf M= adLuna sound Z&{0f CHsl Ot ZICt.
adLuna = 8bit/16bit, mono/stereo WAV & X|SHC},

7.1 sount_init()
BOOL sount_init()

rir
oot
4>

Sound 22 28l Soundmixer & x=7|3} o}

Parameter

e
HADT.

Return value

e
HADT.

7.2 sound_loadwav

WAVE* sound_loadwav(char* filename);
WAV It 2 Z |oad t= &= WAV It 22 load 50| WAVE =K E 49 o2 2|0f X Ztot

Parameter

filename WAV I+

Return value
WAV It ol HHE ot H|O|EH7F N ZEE WAVE 7K.

7.3 sound_loadwavp
WAVE* sound_loadwavp(U8* buf, U32 len);

WAV data € U 22|00 A load St &=

Parameter
buf WAV data 7} K& E|O| U= buffer.
len WAV data 2| Z0]|.

Return value
WAV I} Yol HHE el H|O[E 7t MEEl WAVE T+ 4|,
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7.4 sound_release
BOOL sound_release(WAVE* pWave);

o
aml
=
Of

ot

load_soundwav() 2==0f 2|l &dE HEZ2|Z sHiK ot o= Q= M 22| 7t A$HE o] 7|
20 AF28LX| &= sound CH3H sound_release( )&t+E T E5I0] AIRSIHX| Ze HE2EE

urststs 20| ECf

Parameter

pWave sound_loadwav( )&0f| 2|8l 4/ dE WAVE T+ 4.

Return value
TRUE(1) or FALSE(0)

7.5 sound_play
BOOL sound_play(WAVE* pWave);

load_soundwav() &2 load ¢} sound £ play $tCt.

Parameter

pWave sound_loadwav( )&t=0] 2|5l 4= WAVE T4,

Return value
TRUE(1) or FALSE(0)

7.6 sound_stop
BOOL sound_stop(WAVE* pWave)

play ¢! sound & stop A|ZICt

Parameter
pWave M play &2l sound 2| WAVE =K.

Return value
TRUE(1) or FALSE(0)
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7.7 sound_vol

void sound_vol(U8 vol);

sound volume & XXM 3tC}

O

Parameter

vol volume 2f. B19l= 0 2K 255 O|C},

Return value

(o]
HA O

7.8 sound_vol_wav
void sound_vol_wav(WAVE* pWav, U8 vol);

=& ot 22of volume &

Z| ZHSHC} sound_vol() B2t @£ 2 vo
Y2 SA0 =8

volume & 27t & 749
= ot [} 2R OFC volume 37| 2 CHEA ot o 2 B0 AFESHH =Lt
Parameter
pWave volume & ZF& sound T+ZEH|
vol volume %f. B1?l= 0 £H 255 O|LC}.

7.9 sound_pause

BOOL sound_pause(WAVE* pWave);
Play Q! sound £ pause A|ZIC}.

Parameter

pWave X play Q! sound 2] WAVE LA

Return value

TRUE(1) or FALSE(O)

7.10 sound_resume

BOOL sound_resume(WAVE* pWave);

Pause 2EfC| sound 2 resume A|ZILC}.

Parameter

pWave Sl pause &2l sound 2] WAVE T+ 4.

Return value

TRUE(1) or FALSE(0)

Advanced Digital Chips Inc.
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7.11 sound_isplay
BOOL sound_isplay(WAVE* pWave);

HX pWave sound 7t play & QIX| &tolgh o= ULt

Parameter

pWave S play SIX| =I5t = sound 2] WAVE &K

Return value

TRUE(T = play) or FALSE(O = stop)

7.12 sound_ispause
BOOL sound_ispause(WAVE* pWave);

HXH pWave sound 7} pause & Q1X| =Qlgh == QIC}

Parameter

pWave HXY pause & QIX| =0I5t2{= sound 2] WAVE 4.

Return value

TRUE(T = pause) or FALSE(O = none pause)
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7.13 Sound Example
< WAV File Play >

#include “sdk.h”

INCBIN(okwave, “01.wav”); // Add 01.wav file data

Int main()

{

evmboardinit();
uart_config(5,115200,DATABITS_8,STOPBITS_1,UART_PARNONE);

debugstring("::::::::::::::::::::::::::::::::::::::::::::::::WrWn")I‘
debugprintf("ADLUNA Wave Play.System Clock(%dMhz)¥#rn",get_ahb_clock()/1000000);
debugs‘tring("::::::::::::::::::::::::::::::::::::::::::::::::Wrwn")l‘
sount_init(); // Sound =32 2|t sound mixer Z£7|3}

WAVE* pWavOK = sount_loadwavp(okwave_data, okwave_end — okwave_data);

// wav I+ load

sound_play(sound); // wav Lt XA
delayms(1000);
If(sound_isplay(sound)) // 1220 wav It A SQIX| =0l
{
sound_stop(sound); // 8 SO|H Il SXK|
}
sound_release(sound); // O O|& A+ESHX| S sound 2 K2 2|0 A H|A.
while(1);
return O;
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8. TWI

8.1 twi_set_freq
void twi_set_freq(U8 ch, U32 freq)

_|
=
ofn
1
ol
E_l
>
i
nx
bl
o
|
)
o
~
T
N
Q
N
(]
(@)
~
T
N
_{
=
rr
)]
)
(@]
o
Q
)
>
o
mjo
Ral
o
Of
rr
i
o
Of
rr

Parameter
ch channel Zt.
freq FIb= gl

8.2 twi_write
bool twi_write(U8 ch, U8 devaddr, U8 reg, U8 data)

TWI write S22 3 SICL Register (or memory)0fl 1byte data £ write $HC}.
Parameter

ch channel 1.

devaddr device address.

reg register or memory address.

data write data.

Return value
TRUE(1) ot FALSE(0).

8.3 twi_write_multi
bool twi_write_multi(int ch, U8 devaddr, U8* reg, int len, U8* data, int length)

TWI write S22 =3 3HCE 1byte 0]4+9| register ( or memory) address Of Tbyte 0|49
data S write & 4% A
Parameter

ch channel %}

devaddr device address.

reg register or memory addres 7t 0| = buffer.
len register or memory addres Z0|.
data write & data buffer.

length  data 7H=.
Return value
TRUE(1) ot FALSE(0).
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8.4 twi_read
int twi_read(U8 ch, U8 devaddr, U8* reg, int len, U8* buf, int length)

TWI read S22 =L}
Parameter

ch channel .

devaddr device address

reg register or memory address buffer
len register or memory address Z0|
buf read data buffer

length read data 7§

Return value

Read data count.

8.5 TWI Example

<TWI EEPROM Example>

#include “sdk.h”
#define AT24CXX_EEPROM_ADDR  (0x50<<1)

#define AT24CXX_EEPROM_PAGESIZE 32
#define AT24CXX_EEPROM_MAXADDR (4096) //4096 Byte=32*1024 bit

#define TWI_.CH 0

int at24cxx_eeprom_write (U16 addr, U8 *buffer, int length)
{

U32 startaddr = addr;

U32 endaddr = addr+length-1;

U32 startpage;

U32 endpage;

U32 offset;

u32i;

int went=0,len, ret;

U8 waddr[2];

if ((length <= 0) || (addr > AT24CXX_EEPROM_MAXADDR))
{

debugstring("Invalid Address\n\r");
return -1;

}

startpage = startaddr / AT24CXX_EEPROM_PAGESIZE;
endpage = endaddr / AT24CXX_EEPROM_PAGESIZE;

for(i=startpage;i<endpage+1;i++)
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{
offset = addr%eAT24CXX_EEPROM_PAGESIZE;
if(offset + length > AT24CXX_EEPROM_PAGESIZE)
{
len = AT24CXX_EEPROM_PAGESIZE - offset;
}
else
{
len = length;
}
waddr[0] = addr >> 8;
waddr[1] = addr & Oxff;
ret = twi_write_multi (TWI_CH, AT24CXX_EEPROM_ADDR, waddr, 2, buffer, len);
if (ret<0){
PRINTLINE;
break;
}
* Write Cycle Time of AT24CXX EEPROM: 5ms */
delayms(5);
buffer += len;
addr += len;
went += len;
length -= len;
}
return went;
}
int at24cxx_eeprom_read (ul6 addr, u8 *buffer, int length)
{
int rent;
U8 waddr[2];
if ((length <= 0) || (addr > AT24CXX_EEPROM_MAXADDR)) {
debugstring("Invalid Address\n\r");
return -1;
}
waddr[0] = addr >> 8;
waddr[1] = addr & Oxff;
rent = twi_read (TWI_CH , AT24CXX_EEPROM_ADDR, waddr, 2, buffer, length);
return rent;
}
int main()
{

evmboardinit();
uart_config(5,115200,DATABITS_8,STOPBITS_1,UART_PARNONE);

debugstring(" \r\n");
debugprintf("adLuna.System Clock(%dMhz)\r\n",get_ahb_clock()/12000000);
debugstring(" \r\n");

twi_set_freq(0, 100000);

U8 wbuf;
U8 rbuf;

inti=0;
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for(i=0; i<10; i++)

whbuffi] = i;
rbuf[i] = 0;
}

at24cxx_eeprom_write (0, whbuf, 10);
at24cxx_eeprom_read (0, rbuf, 10);

while(1);
return O;
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9. SPI

9.1 spi_master_init

void spi_master_init(int ch)

SPI master 7| A™H-& StCt SPI 2 7 channel & X|8t=0|, 3= channel & MEHSHO]
AEE 5= QUL

Parameter

ch channel g}

9.2 spi_set_freq
int spi_set_freq(int ch, int mode, U32 freq)

SPI baud rate & AL}

Parameter
ch channel %}
mode master/slave 4f. (SPI_MASTER / SPI_SLAVE)
freq frequency @t

Return value

Baud rate Z}

9.3 spi_master_xfer

void spi_master_xfer(int ch, U8 *wbuf, int wlength, U8 *rbuf, int rlength, int continue_xfer)

wlength 2= wbuf 2| H|O|E{E Slave 2 &3t rlength BHE rbuf O H|O|E{ £ Slave 25H

Ao{ 2Lt
Parameter
ch channel7F
wbuf &< data buffer.
wlength M&EL data 20|
Rbuf 21012 data buffer.
rlength A0 2 data Z0|.

Continue_xfer A& 8& o8 Z274.
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9.4 spi_wait_empty_fifo
void spi_wait_empty_fifo(int ch)
SPI Tx FIFO 7} H|Y=X|E 2felotrt.
Parameter
ch channel Zf.
9.5 SPI Example
<SPl EEPROM Example>
=== w25xxx_flash.h ===
#ifndef _ W25Xxx_H__
#define _ W25Xxx_ H__
int w25xxx_write_buffer (U32 addr, U8 *buffer, int length);
int w25xxx_read_buffer (U32 addr, U8 *buffer, int length);
int w25xxx_erase (U32 start_addr, int length);
int w25xxx_block_erase (U32 addr, int length);
int w25xxx_wait_ready (void);
int w25xxx_check_id (void);
#define W25XXX_PAGE_SIZE (256)
#define W25XXX_SECTOR_SIZE (4096)
#define W25XXX_BLOCK_SIZE (16*W25XXX_SECTOR_SIZE)
#define W25X16_TOTAL_SIZE (2*1024*1024)
#define W25X32_TOTAL_SIZE (64*W25XXX_BLOCK_SIZE)
#define W25X64_TOTAL_SIZE (128*W25XXX_BLOCK_SIZE)
#define W25X32_FLASH_MAXADDR  W25X32_TOTAL_SIZE
// W25Xxx: 3.3V -> Max ??MHz
#define W25Xxx_SPI_FREQ 23000000 // 23MHz
// W25Xxx Flash instruction
#define W25Xxx_WREN 0x06  // Write Enable
#define W25Xxx_WRDI 0x04 // Write Disable
#define W25Xxx_RDSR 0x05 // Read Status Register
//#define W25Xxx_WRSR 0x01  // Write Status Register
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#define W25Xxx_READ 0x03 // Read Data Bytes

#define W25Xxx_FAST_READ 0xOB // Read Data Bytes at Higher Speed

#define W25Xxx_DUAL_READ 0x3B // Read Data Bytes at Higher Speed

#define W25Xxx_Page_Program 0x02 // Page Program

#define W25Xxx_BERASE 0xD8 // Block Erase

#define W25Xxx_SERASE 0x20  // Sector Erase

#define W25Xxx_CERASE 0xC7 // Sector Erase

#define W25Xxx_READID 0x90 // Read ID /* ID: 0x00, OxEF, (Ox14, 0x15, 0x16) */
#define W25Xxx_READJEDECID O0x9F // Read ID /* ID: 0x00, OxEF, (0x14, 0x15, 0x16) */

#define W25XXX_MAKERID OxEF
#define W25X16_DEVID O0x14

#define W25X32_DEVID 0x15

#define W25Xxx_PDOWN 0xB9 // Power-down

#define W25Xxx_PON OxAB // Release Power-down / Device ID
#define NORMAL W25Xxx_READ

#define FAST W25Xxx_FAST_READ

#define BLOCK W25Xxx_BERASE

#define SECTOR W25Xxx_SERASE

#define ALL W25Xxx_CERASE

#define W25Xxx_SR_WIP (1 << 0) // Wait In Progress bit
#define W25Xxx_SR_WEL (1 << 1) // Wait Enable Latch bit

#define W25Xxx_ID1 0x00 // Manufacture ID
#define W25Xxx_ID2  OxEF // Memory Type
#define W25X16_ID3  0x14 // Memory Capacity
#define W25X32_ID3  0x15 // Memory Capacity
#define W25X64_ID3  0x16 // Memory Capacity

#define W25Xxx_JEDECID1 OxEF // Manufacture ID
#define W25Xxx_JEDECID2 ~ 0x30 // Memory Type
#define W25X16_JEDECID3  0x15 // Memory Capacity
#define W25X32_JEDECID3  0x16 // Memory Capacity
#define W25X64_JEDECID3 ~ 0x17 // Memory Capacity

#endif //_W25Xxx_ H__

=== w25xxx_flash.c ===
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#include "adStar-L.h"
#include "w25xxx_flash.h"

#include "spi.h"

int w25xxx_write_buffer (U32 addr, U8 *buffer, int length)
{

int wlen;

U8 wbuf[4];

int ret = 0;

int i;

U32 startaddr = addr;

U32 endaddr = addr+length-1;
U32 startpage;

U32 endpage;

startpage = startaddr/W25XXX_PAGE_SIZE;
endpage = endaddr/W25XXX_PAGE_SIZE;

for(i=startpage;i<endpage+1;i++)

{
U32 offset = addr%W25XXX_PAGE_SIZE;
if(offset + length > W25XXX_PAGE_SIZE)

{

wlen = W25XXX_PAGE_SIZE - offset;

wlen = length;

asm("clr 13");

wbuf[0] = W25Xxx_WREN;
spi_master_xfer(SPI_CH1,wbuf, 1, NULL, O, 0);
ret = w25xxx_wait_ready();
if (ret 1= 0)

break;

wbuf[0] = W25Xxx_Page_Program;
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wbuf[1] = (addr>>16);
wbuf[2] = (addr>>8);
wbuf[3] = addr;

spi_master_xfer(SPI_CH1,wbuf, 4, NULL, 0O, 1); // Write Command & Address
// Continue to write data next
spi_master_xfer(SPI_CH1,buffer, wlen, NULL, 0, 0); // Write Data

/* Write Cycle Time of W25Xxx FLASH: 3.3V -> 11ms, 1.2ms */
ret = w25xxx_wait_ready();
if (ret 1= 0)

break;

buffer += wlen;
addr += wlen;

length -=wlen;

wbuf[0] = W25Xxx_WRDI;
spi_master_xfer(SPI_CH1,wbuf, 1, NULL, O, 0);
ret = w25xxx_wait_ready();
if (ret !=0)

break;

asm("set 13");

}

return ret;

/*
* mode: NORMAL, FAST
*/
int w25xxx_read_buffer (U32 addr, U8 *buffer, int length)
{

int ret = 0;

U8 wbuf[4];

wbuf[0] = W25Xxx_READ;
wbuf[1] = (addr>>16);
wbuf[2] = (addr>>8);
wbuf[3] = addr;

asm("clr 13");
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spi_master_xfer(SPI_CH1,wbuf, 4, buffer, length, 0);

ret = w25xxx_wait_ready();

asm("set 13");

return ret;

/¥
* SECTOR erase
*/
int w25xxx_erase (U32 addr, int length)
{
U8 wbuf[4];
int ret = 0;
unsigned int esize = 0;
unsigned int sector_size = W25XXX_SECTOR_SIZE;
unsigned int block_size = W25XXX_BLOCK_SIZE;

length += sector_size - 1;

length &= ~(sector_size - 1);

addr &= ~(sector_size - 1);

while (length) {

if (length >= block_size) {
esize = block_size;

}

else if (length >= sector_size) {

esize = sector_size;

wbuf[0] = W25Xxx_WREN;
spi_master_xfer(SPI_CH1, wbuf, 1, NULL, O, 0);
ret = w25xxx_wait_ready();
if (ret 1= 0)

break;

if (esize == block_size) {
wbuf[0] = W25Xxx_BERASE;
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}

else if (esize == sector_size) {
wbuf[0] = W25Xxx_SERASE;

wbuf[1] = (addr>>16);
wbuf[2] = (addr>>8);
wbuf[3] = addr;

spi_master_xfer(SPI_CH1, wbuf, 4, NULL, O, 0);

ret = w25xxx_wait_ready();
if (ret 1= 0)

break;

addr += esize;

length -= esize;

wbuf[0] = W25Xxx_WRDI;
spi_master_xfer(SPI_CH1,wbuf, 1, NULL, 0, 0);

ret = w25xxx_wait_ready();

if (ret !=0)
break;
}
return O;

int w25xxx_wait_ready (void)

{

U8 inst = W25Xxx_RDSR;
U8 status;

int delay = 0;

int ret = 0;

do {
spi_master_xfer (SPI_CH1, &inst, 1, &status, 1, 0);
delay++;
if (delay > 0x80000) {
ret = -1;
break;
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} while (status & W25Xxx_SR_WIP);

return ret;

int w25xxx_check_id (void)

{
U8 buf[4];

buf[0] = W25Xxx_READID;

buf[1] = 0;
buf[2] = 0;
buf[3] = 0;

spi_master_xfer(SPI_CH1, buf, 4, buf, 2, 0);

w25xxx_wait_ready();

if (buf[0] '= W25XXX_MAKERID) || (buf[1] != W25X32_DEVID)) {
debugprintf(" 0x%x ", buf[0] );
debugprintf("0x%x Wrn", buf[1] ); // W25X32_ID3
return -1;

}

return O;
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#include "adStar-L.h"

#include "w25xxx_flash.h"

extern void boardinit();

void SPI_pin_init()

{
*R_PAF4 &= ~(0xf<<12);
*R_PAF4 |= 0x5<<12; //spi_sck1, spi_cs1
*R_PAF5 &= ~(0xf<<0);
*R_PAF5 |= 0x5<<0; //spi_miso1, spi_mosiT
}
int main()
{

boardinit();
uart_config(1,115200,DATABITS_8,STOPBITS_1,UART_PARNONE);

debugstring(":::::::::::::::::::::::::::::::::::::::::::::::Wrwn");
debugprintf("ADSTAR-L SPI_Flash.System Clock(%dMhz)#ri#n",get_ahb_clock()/1000000);
debugstring(":::::::::::::::::::::::::::::::::::::::::::::::Wrwn");
SPI_pin_init();

int ret;

spi_master_init(SPI_CH1);
int baud = spi_set_freq(SPI_CH1,SPI_MASTER, W25Xxx_SPI_FREQ);
debugprintf("SPI SCK : %d KHzWn¥#r", SPI_SCK(baud)/1000 );

ret = w25xxx_check_id();
if (ret 1= 0) {
debugstring("W25Xxx ID Check Fail¥rin!¥#n");
while(1);

U8 rbuf[256];

U8 wbuf[256];

int i;

for(i=0;i<256;i++)
wbufli]=i;
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for(i=0;i<256;i++)
rbuf[i]=0;

w25xxx_erase(0,W25XXX_SECTOR_SIZE);
w25xxx_write_buffer(0,wbuf,256);
w25xxx_read_buffer(0,rbuf,256);
for(i=0;i<256;i++)

{
if(wbuf[i]!=rbuf[i])
{
debugprintf("wbuf[%d] = %d != rbuf[%d] = %d Writn",i,wbuf[il,i,rbuf[i]);
debugstring("Test Error#ri#n");
while(1);
}
else
{
debugprintf("wbuf[%d] = %d == rbuf[%d] = %d Wrin",i,wbuf[il,i,rbuf[i]);
!
}
while(1);
return O;
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10. Debugging

Ol Zof A= debugging Ol CHsHA] A HSHC}
Debugging & E-Con 1t EConMan 2215 HQ 2 Ot} E-Con & AFESH| RISiM = device

driver 7} A X| E|0{OF St=0|, X[E SHA| R UALCHH, “1. Software 7HL=2tE" 2| device driver
ARt £22 &1A5H7| HE2to}

10.1 Debugging =H]

E-Con 1t EConMan O| &=H| Z|UCHH debugging & & project & E0f Project > Properties =

gy e
AT,
1 | Project Properties ﬁ
#- General Properties B General Options
- Files | Debug Info(-g) True
« Directory Optimize Level (-On) None{-00)
(= Build Options - T
Tool Chain Settings
Tool Chain Flags
Event After Link C Compiler Options -fno -strength-reduce
B OXFLAGS
C++ Compiler Options
Bl ASFLAGS
Azsembler Options
B LDFLAGS
LD{Link Editor) Options -Wall -nostartfiles -Igee -le -Im
B ARFLAGS
AR Options -fev
B Disassemble FLAGS
Disassemble Flags ~dShx
CFLAGS
[ ] Cance
]| - -t
HAUSHH (ot 22 FO| A &[22, BZH Xt 2F2f i, Debug Info(-g)& TRUE 2 #7851

- O
Optimize Level(-On)& None(-O0)2 2 o & OK & +ECf 13 .t

ot & Build = Rebuild
Project & AAl510] Rebuild & TIEHBHCE,

Debugging & 2/l M= Debug Info & TRUE 2 510 Build o 2|3l M d&|= elf T 0| Debug
MEE ZBA|FOF 5l1, Optimize Level & None 22 10| %M 3} @10| compile 8l OF
debugging Al 2Lt H&5HA| source € debugging & = RALF.

Project properties & 278 2™, L2 22 Debug H++2| Debug option 2 A&st0] CS 1t
o

3©
= o
Z0| —ta F|0f| adluna & L H3ILCL.
Debugger Opticns
Using qdb server Wait time for gdb server open
Command ? This command will be executed before Debuager 1 9 Sec
|econman.exe -target adluna -gdb 7375 -exit | .
Use other debugger |ae3ZDDD-elf-insight £{TargetPath) -ex "target remote :7878" -ex "set remote software

£ £ E2M Debugging TH|IFE2 BHCt
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10.2 Debugging
Debugging 2 Ct22| =AM 2 FIASHC}
1) Build 5+0] ‘4 =l bin Tt 2 0 #HX|0 download L.
2) Debugging & project 7t E2{ U= SEHO|A Debug > Start Debugger (F5)& & 2HC}.
2™ Ct3a 20| FIH2| ¥o| EEHA debugging 2 AlZFE = UL
N HADChlpsHEISC Studio 3¥econi¥ecocnman.exe — O
74 startup_adluna.s - Seurce Window — O X
File Run Wiew Control Preferences Help
FHTE0 -2 @ | Fina:] | <& & =t
[startup_adiuna.s  ~| [ [Reset_starly] [source ]
1
2 .section .text
3 .global _Reset_Start
4 .type _Reset_Start, @function
5 .align 2
6 _Reset_Start:
7
8 /= initialize stack pointer =/
9
- 18 1di _stack - B,%r8 /% stack pointer , use internal memory *f
- 11 nov %r8,%sp
12
- 13 jal _ startup
15 .size _Reset_Start, .-_Reset_Start
16 .section ._stack
17 _stack: .long 1
18
et 22 Fo| 1, sM HIF HAZ|H Fo HEAE A2 =2 debugging & AIRTE = ULCL
=M H7EOf2 B39 PZO0| MU =2 CtEl A2 2 CHA| A[=5lOF BhLf.

3) Debugger &0 CHoi dFHSHH CS 1t

ZCt.

@ un  Wiew Control

@ ces Help

| (VTR VY

ﬁ}mﬁﬁg&aﬁ@

|startup_adLuna .5

= |_Reset_Starﬂ

Find:| | = = =t
SOURCE  +|

-section .text
.global _Reset_Start
-type _Reset_Start, Efunction
.align 2
_Reset_Start:

/= initialize stack pointer =/

—h
(=T - I T = R o B - B L

1di _stack - 8,%r8 /F=
mov %r8,%sp

e
il

stack pointer , use internal memory *f
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@ : OFRAZ '~ 22l Al break point A& /8K

@ : HOMEH ‘step’, next’, finish’, ‘continue’ &%t

® : O MEE ‘register’, ‘memory’, ‘stack’, ‘watch expressions’, ‘local variable’ &1 &
XN OtX| 8} ‘c: "= ‘console’® S = 2L} Console &M= GDB BHE A0

—

q

=
=.

debugging 2 &< =+ UCL

@ : Source code 0| .

4) console &0{A 2| debugging.

f =E—)

=7¢ Console Window

{gdb) b main
Breakpoint 1 at Bx68c: file main.c, line 229.

{gdb} c
Continuing.

Breakpoint 1, main () at main.c:229
Current language: auto; currently c

{(gdb) n

{gdb} s
uart_config (ch=8, baud=115288, databits=DATABITS 8, stopbit=STOPBITS 1, parity=

(gdb) |

b : break point 27.
c : continue @&, C}S break point 7tX| X1,
n:next . StLICl AE AW (&Y BR xl

Hd (&0 ER 2 WREE 5071 Td)

s:step BH. SILIC| ZE HH. (&2

q:3E.
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Ol FoMe= =203 2 A2t E2 B2 2|(Ram size)E 2HQl5t= ZHR0f| CH
2 Y5
11.1 7 K 22| (Ram size) =HQI Y
AH8E = Qs 22| size 7F YOtLt E|=X|, stack pointer address 2 heap @ 2| end
address °| Xt& 55H CiEfM o 2 24Q10| 7Hs St
get_free_mem() &7} stack pointer address 2t heap end address 2| Xt0| 72
return SFEE, 0| 25 A0 oIX| AFEE = U= HEZE| size E 22l 5= UL
2 Return St 442 stack pointer address 2t heap end address 2| XtO|E &%t CH2FE QI

2O X| F=tot g40] OfL|2t= AS L1 RAO0{Of Bt
Heap @9 S7t0| S AT D ZE|E free T ZF 1 F20| AL Jhsdl X[ BHA
A HZ2| size = S7}SHK| 2 heap end address 7t O] &5h= 242 OtL| 7| 0]
get_free_mem &= M 22| =l Al 20 Bigt= giA 5._“3

Malloc 2| 40|z & 22 M 22| size & SAXIT heap end address 2| Hsl=
%Ot get_free_mem =2 M 22| size =@ A| gto]| 7t LA EICH

-

int nemsize = get_free_mem J.

11.2 SX S=F A|ZH

—

ot

(o]

[

J

get_tick_count() $<r& AF&3to] @A) AT Al AT T

ain() &<~ 2= 7 tick count 7} &
Al ZFslo], =2 =

m
< get_tick_count() & SEoto] A TR0 2 @ AME SAHE 5 UTh
AR el &, 7 A3 ol A €] tick count 2Fo] &= A rfe] AJFEo] 4 Q W A=A = A
(AZF 9= mselth)
Ex)
int start_time = get_tick_count();

int end_time = get_tick_count();
int op_time = end_time — start_time;

Al._g'é'l-

Y SHA|

g
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11.3 Tt program Of F7}3}7|
Wav 3+ 22 7 99l program ol wav data & 5 7}all oF 3}t th-2] INCBIN " == 3 F AF&-35
Hds F71e 4 vk
INCBIN(okwave, "01.wav"); // Add 01.wav file data,

A5 AFE-sA, 39 project 9F 5 Z ol 1= 0l.wav 2= 9F o] F7FE T}
g S F7ketA ohe 2ol A E 5

WAVE* pWavOK = sound_loadwavp((U8*)okwave_data, okwave_end - okwave_data);
/l okwave_data => 01.wav file data buffer
I/l okwave_end - okwave_data => 01.wav file size

11.4 GPIO A2

GPIO register ol 211 k& A A3} GPIO & Al & 4= STt
<GPIO &9 >
GPIO &3 2 t59 &A= e

1. 98 portY ping& EZHo=2 A,
*R_GPODIR(N) register AF-&-. ( N <> port number )

ex) GPIO 5 port ©] 6 ®H pin & =2 .= A&, (GP5.6)
*R_GPODIR(5) = 1 << 6;

2. 8 pin &2 High =+ Low 9.
*R_GPOLOW(N), *R_GPOHIGH(N) A}-&-. (N < port number )

ex) GPIO 5 port €] 6 ¥ pin 2 High, Low & &2 . (GP5.6)
*R_GPOLOW(5) = 1 << 6; // GP5.6 Low % 2]
*R_GPOHIGH(5) = 1 << 6; // GP5.6 High % 2]

3 register ©l 0 write 3} o} W 371 ¢l ov, GPIO =9 level & 78 5ol =33

L
o

%
ofo
i
o

ex) *R_GPOLOW(5) =1<<6; //GP5.6 Low =
*R_GPOHIGH(5) = 1<<6; // GP5.6 High =3
*R_GPOLOW(5)=1<<6; //GP5.6 Low =%

/1 A7) 742 =) 8H GP5.6 < Low =& g o]t}

<GPIO ¥HE >
GPIO 82 t&9] oM 2 Mgt}

1. 98 portd pinS JZPo = A,
*R_GPIDIR(N) retister A}-&. ( N < port number )

ex) GP10 6 port 2] 2 1 pin & 9} =2 © 2 A}-8. (GP6.2)
*R_GPIDIR(6) = 1 << 2;
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2. 33 pin 2] level & read &
*R_GPILEV(N) register & A}-&-. ( N < port number )

ex) GPIO 6 port ©] 2 pin <] level < read.
U8 intput = (*"R_GPILEV(6) >>2) & 1; // intput k] 0 ], GP6.2 Low, input ko] 1 ] GP6.2 Hihg.
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