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1 Summary
o] A CANTUS™ 'Z Al&3lo] Applications 7Hat=d Ze3k /AHssd 3% <l Booting ModeS
474 3} = Application Note©] t}.

AHEARE CANTUSE o] &3 A28 A4S 91a) Pak oo o4 A F s IDE % SDK'E R &2 thers
2~ [e]

3l CANTUSE 0] 83} A

1.1 2 SK0UA AES 2012 2

B Hardware Device
> EISC USB ISP&JTAG : ISP & JTAG Downloader

» E-CON : JTAG Download & Debugger

JEISC
USB ISP & JTAG

713 1-1 E-CON ¥} EISC USB ISP & JTAG k4

19 1-2 E-CON
B Software Tools

> EISC USB JTAG*: EISC USB ISP&ITAGS PC Utility
> EConMan : E-CON -& Console PC Utility
> CANTUS DevTool : BootLoader-8 USB Download PC Utility.

m  Bootloader : CANTUS’s Bootloader. (AN_0001_Bootloader 3+3%)

1 32-Bjt EISC MICROPROCESSOR

2 Integrated Development Environment

% Software Development Kit

* EISC USB JTAG Programmer(v2.0)7} EISC USB JTAG(v2.5) . & 1 7 ¥ (SDK 1.5%-E).

Advanced Digital Chips Inc. 5
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1.2 & 2 U

B CANTUS DataSheet (CANTUS_datasheet.pdf)
B Core ISA Reference Manual( AE32000-isa-rm_ko.pdf )

B CANTUS JTAG Debug(Cantus JTAG debug.pdf)
GAF F o] 2] 2k54] 10 “CANTUS ¥4 ghojH el B /| E oA T2 &

B EISC Studio3 Manual(EISC_Studio3_Manual_ko.pdf)

B EISC Software Develop Guide (EISC_Software_Developer_Guide_v2_0.pdf)
EISC Studio 3& “d %] $F 7 & JEISC Studio 3/docell ¢ =]

B E-CON Manual(Econ Manual.pdf)
GA} EH o] A 2F5 4] 14 “E-CON manual & driver”ol] A th-&- 2=
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2 g &3 2=

2.1 Software Download

> AR @ doltx 2 &5 o)A (http://www.adc.co.kr)

= Support = A7 = 10 CANTUS ¥ glo]H g 3 /s

Cantus Download page

Documents and files for Cantus

Reference Description Version Date File
1. IDE (EISC Studio ver 3.x) ver 3x  2010.11.09 Link
2. Datasheet Cantus data sheet ver 2.13  2010.12.15 Download
3. EWM EVM Manual ver 1.2 2009.07.24 Download
4. Schematic Cantus Schematic ver 4.1 2010.08.24 Download
Cantus Schematic ver 4.0 2010.06.24 Download
Cantus Schematic ver 3.1 2010.02.05 Download
Cantus Schematic ver 3.0  2009.11.10 Download
Cantus Schematic ver 1.0 2009.07.27 Download
5.1. EISC USB ISP&TAG JTAG Downloader ver 2.0  2009.07.14 Link
5.2. E-CON JTAG Downloader & Debugger ver 1.0.0 2010.11.16 Link
6. SDK AP, etc ( reference WChangelogtxt)  ver 14.3  2010.06.18 *"Bwnload
API, etc ( reference WChangelog.txt ) ver 14.2 2010.06.03 Download
API, etc ( reference #Changelog.txt ) ver 141 2010.0201 Download
API, etc ( reference WChangelog.txt ) ver 1.4 2009.12.28 Download
API, etc ( reference WChangelog.txt ) ver 1.3 2009.11.24 Download
API, etc ( reference WChangelog.txt ) ver 1.2 2009.09.03 Download
API, etc ( reference Whistory.txt ) ver 1.1 2009.07.17 Download
API, etc ver 1.0 2009.07.14 Download
7. Core Manual Core ISA Reference Manual ver 1.7 2009.07.17 Download
8. Application note AN_0000_SW ver 1.1 2010.10.21 Download
AN_0001_BOOTLOADER ver 1.1  2010.10.21 Download
AN_0002_UART ver 1.0  2009.10.08 Download
AN_0003_INTERRUPT ver 1.0 2009.10.08 Download
AN_0004_KEYSCAN ver 1.0  2009.10.08 Download
AN_0005_TIMER ver 1.0 2009.10.08 Download
AN_0006_SEGMENT ver 1.0  2009.10.08 Download
AN_0007_RTC ver 1.0 2009.10.08 Download
AN_0008_AnalogDigitalConverter ver 1.0  2009.12.24 Download
AN_0101_EISC_USB_ISP8UTAG_Update ver 1.0 2010.01.20 Download
9. Video Development Environment Guide ver 1.0  2010.03.09 Download
10. JTAG Debug JTAG Debugging Manual ver 1.1  2010.11.19 Download
217 2-1 CANTUS DOWNLOAD PAGE (10.12.15)
Advanced Digital Chips Inc. 7
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10.

IDE
- IDE('& & 7i2 $+73) EISC Studio 3

Datasheet
- CANTUS Datasheet

EVM
- CANTUS EVM(EValuation Module) Manual

Schematic
- CANTUS EVM Schematic

1. EISC USB ISP&ITAG
- EISC USB JTAG Downloader
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- Software Development Kit

Core Manual
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2.2 IDE

AL A A& k=
w3l7) 918 53 71 37 © 2 4, Microsoft Windows(XP o] At 87 ol A AFg 7}

2.2.1

EISC Studio 3

IDE(Integrated Development Environment) EISC Studio 3+= EISC Processor 7] WF2o] A] 2~

st

s s - mane i = —rCY
File Edit View Project Build Debug Tools Window Help
- = 4 =)
=L T Ly 3 CREUH G Tusmi s PO ML OL
‘Project Explorer ~ 2 x|[ “mainc | s
1 -
z&(ﬁ — — £ #include "cantus.h”
=% Gpio_Interrupt_Pulse_Period 3 void evmboardinit();
-3 Source Files 2 . .
8 5 volatile int timer_on_state=0;
£ ././startup/boardinit.c 6 void tiner_init(int nCh)
£ ./ /startup/start.S 7 Bl =
ﬁ main.c 8 #define PRESCALE 2
= - g if(nch > 7)
(=L Header Files {
[8] ././include/cantus.h debugstring( "Wrong Channel#rn”);
././include/typedef h 3 return; -
./../include/cantus/sdcard.h U32 r_tpcon = 0x80021000 + 0x20+nCh;
i g U32 r_tmcon = 0x80021004 + 0x20+nCh;
/finclude/cantus/spih U32 r_tment = 0x80021008 + 0x20+nCh;
/./include/cantus/timer.h int intnum = nCh+d+1;
/include/cantus/twi.h int conval;
() .. /include/cantus/uarth +«(volatile U32+)r_tpcon = f<<i;
[8] ././include/cantus/usb.h +(volatile U32+)r_tpcon = 0;
/include/cantus/voice_codec.h A4 f z‘;ﬁsg‘l\‘-ﬁ“?
/include/cantus/watchdog.h tel |f PRESCALE==8
/include/cantus/cache.h onval = 1<<1;
./../include/cantus/gdma.h el 'f ﬁRE?Dng:‘BZ
../..finclude/cantus/gpio.h el |f PRESCALE==128
/../include/cantus/i2s.h il f PRESCALgff;ﬂZ
/./include/cantus/interrupth el de<l;
./../include/cantus/keyscan.h #el |f PRESBALE==2048
i ony: = He<
v./,._/fncIude/cantus/nandctrl.h . |f PRESEALE==31 0
/./include/cantus/norflash.h conval = Be<
/include/cantus/pmu.h #elif PRESCAL§?==32753
/include/cantus/rtc.h 2ol sgonval <
[5] ././include/cantus/paf.h #error “Invalid PRESCALE value”
#end
A Livket et +(volatile U32«)r_tmcnt = 0;
[2) ././startup/cantus Id +(volatile U32+)r_tmcon = convalli;
{3 No Compile Files = i
A N i
=-3 Static Library Files vaid apios_isr)
[3 ././liblibCantus.a =1
U8 temp = +R_PSEDS;
U32 r_timer_cnt;
U32 r_tment:
int i;
For(i=0;i<g; i++) =
it »
|output View v BX
L )
Program size Information : output/Gpio_Interrupt_Pulse_Period.elf =
Generating binary file...
Finished building : output/Gpio-Interrupt_Pulse_Period.elf.bin E
Proaran_sectinn infarmatinn _ _ =
= Output View | #% Find V er Command Result
Ready Ln 7 ,Col 3 CAP NUM
1% 2-2 EISC Studio 3
. - . = = Q =] 1 | R= o ol 5 S 13}
EISC Studio 3= Windows 37 | A] EISC CPUE A}-8-3l&= A& st S /Mg o=,

AE32000 Core, SE3208 Core, SE1608 Core 2] Compiler2} E-CON USB Driver 2 EConMan % = ]6&4.5

EISC Studio 3&

%34 ESIC Studio 3 Manual ©] 37 A x| =H,

ZA e W8-S ManualS Z%

(Default® 4 %] 815 7 $- C: \ Program Files \ ADChips \ EISC Studio 3 \ doc \)

5 v3.20] 4ol A A A&t 7] H &

4 © 2 AE32000 Compiler2} E-CON©| A8 #t},
E-CON USB Driver 2 EConMan-> ADChips \ EISC Studio 3 \ econ \ ©l $| %] gt}

B S
=

et

Advanced Digital Chips Inc.
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2.3 SDK

2.3.1

SDK T4

B SDK Directory -3 (SDK 1.5)

>

\ Cantuslib
CANTUS -5l & 23t library source.
Source= Build 39 Lib \ libcantus.aS YA

=2 AE ol ol ne el g F7b & A5 ol e HAES F7 & Bast gk,
ol nel e & F7) oA B3 2a0A e A5 ZR A= ForelA ALE @ A
=2 A e F7eHA e

\ Document
AE32000 Core ¥¥ -4 2 EISC Software Developer Guide.

\ Driver
EVMeol A A}-& 3} = Device driver source.

\ Example
CANTUS EVM Application Example.

\ Include
Header File =5

\ Lib
Compiled static library =2

\ pe-util
\ CANTUS_Dev_Tool : USB Download Tool.
\ EISC_USB_JTAG : EISC_USB_ISP_JTAG %4 JTAG Download Tool.
\ EConMan : E-CON 71 -8 Console PC Utility.
\ Usb-driver
\ Cantus : Cantus2] USB Windows device driver.
\ EISC_USB_ISP_JTAG : EISC_USB_ISP_JTAG<] Windows device driver.

\ startup
Startup Code, Linker-script, boardinit.c

10
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2.3.2 Application Example 74
B Application Example> th3 3 > T2 A E R -4 & o] Qi)
m  Example Directory 7-/J (SDK 1.5)
>\ BootLoader
Application USB Download & Storage.
>\ BootLoader_tiny
Application USB Download.
> \ADC
Voice CodecS ADCE AFE-.
> \DMA
External SRAM®l| DMAE- A}-8-3}¢] Read/Write.
> \ EX_SRAM
External SRAM Read/Write.
>  \ FreeRTOS
> \GPIO
GPIO Input/Output.
> \ GPIO_Detect
GPIO Edge DetectE ©]-8-3F High Level Width =74
> \ BmpView_LCD_CT028
BMPE TFT LCD¢l| < 2(LCD CT028 Version).
> \ BmpView_LCD_12810
BMPE TFT LCDell &= (LCD 12810 Version).
>\ Text_View_LCD_12810
3% /52 A= TFT LCDel| =3 (LCD 12810 Version).
>\ SignPad_CT028
Sign Pad(LCD CT028 Version).
>\ SignPad_I2810
Sign Pad(LCD 12810 Version).
>\ KeyScan
KeyScan ControllerE ©]-&3+ Switch ¢ =.
>\ Nand
NAND Flash Erase/Read/Write.
>\ Nor Flash
NOR Flash Erase/Read & UARTZS &3+ Write.
> \ MP3Play
NAND Flashell ] %% MP3 Play by External Codec.
Advanced Digital Chips Inc. 11
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\ MP3Play_RomData
v 2 A %¥ MP3 Play by External Codec.

\ MP3Play_LCD_CT028
MP3 Demo Play (LCD CT028 Version).

\ MP3Play_LCD 12810
MP3 Demo Play (LCD 12810 Version).

\RTC
RTC Test.

\ SDCard
SDCard Read/Write.

\ SPI_Flash
SPI Flash Read/Write.

\ TWI_EEPROM
TWI EEPROM Read/Write.

\ Timer_Segment
Segment Decimal Counter.

\ Timer_PWM
Timer PWM Mode.

\ Timer_Capture
Timer Capture Mode.

\ Power Management
Halt 1/2.

\ Uart
Uart TX/RX.

\ USB_Mass_Storage
USB Mass Storage(NAND Flash / SDCARD).

\ USB_Bulk_Transfer
USB Bulk Mode.

\ USB_Virtual_Com
USB CDC

\ VoiceRec

Voice CodecS ©]-83}] SD Cardol] =2 2 A AY.

\ WavPlay
Wave File zl] A3

\ WatchDog
WatchDog Timer.

12
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2.4 Download Tools
2.4.1 EISC USB JTAG

EISC USB ISP&JTAG A4 PC Utility™= EISC USB JTAG Programmer <} EISC USB JTAG F 7}-%] o]t}

EISC USB JTAG Programmer : CANTUS SDK 1.4.3 7} 4] v2.0-2 ¥8H(128/512%4] 9).
EISC USB JTAG : CANTUS SDK 1.5 5-E] v2.55 ¥ 3H(128A/128/5124] 9).

2.4.1.1 EISC USB JTAG Programmer

EISC USB JTAG Programmer+= EISC USB ISP&ITAG-§ PC Utility ©]tt. CANTUS SDK 1.4.37}4] ¥ 3 o]
2hom, SDKL5 ool M= 23 44| et

A}-&-2}= EISC USB ISP&JITAGH} EISC USB JTAG Programmer = Boot Loader2} Applicationg U= =3t
o~ o)
LS

Boot Loader2} Applicationg 3HHol the- 2= 8k 4= gl ow Blk No:ol th == & U4 NOR Flash
Memory Sector NumberE- 7] gFt}. CANTUSE W NOR-Flashell we} Sectord & o] HH7F 22 =2
T2l g of g}’

EISC USB JTAG Programmer (Ver 2.0.00)  [2][5|[X]
Products Flash Type

[CANTUS ] NAND

RUN

File Selection | Nor Options | Pin Toggle | Multi USB JTAG | Rez < |
Image File #1
En v Blk No: |0 [ Openl

Image File #2
En |~ Blk No: I I

Image File #3
En [~ Blk No: | |

HI] IR

v Verify 00: 00

0%

1% 2-3 EISC USB JTAG Programmer

® Version ¥ Sector Addressi= AN_0001_Bootloader ‘ 3 Application Memory Size & Location 3%

Advanced Digital Chips Inc. 13
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2.4.1.2 EISC USB JTAG

EISC USB JTAGS EISC USB ISP&JTAGS PC Utility ©] TF. CANTUS SDK 1.5 €] ¥ 3t# ).

[e3]

AF&-2}= EISC USB ISP&ITAGH EISC USB JTAG 2. & Boot Loader2} Applications th& &2 =3k 4= glt}.

Boot Loader¢} Applications gt¥el tf-= = 3 4 gl o, CANTUS®| Flash Types X7 A gt}
CANTUSE W% NOR-Flasholl w2} Sectord & ¢] W 97} vh2m g2 S o] of ghu}’

CANTUS®] NOR-Flash Type- o3} 2t}

DEVICE SIZE SECTOR NAME
CANTUS 512 512 Kbyte 64 Kbyte x 8 Sector EN29LV040
CANTUS 128 128 Kbyte 16 Kbyte x 8 Sector EN29LV010

CANTUS 128A 128 Kbyte 4 Kbyte x 32 Sector EN39LV010

-
J EISC USB JTAG [V 25.1299.7] =8
Chip Select Contact List of EISC USB JTAG Files Select
Dev No. [V]En Progress Status No. [W]En Sector No. File Name
. eos 1 5} 0% USB JTAG Contact - OK! e e e doniad
- GMX1000
<[ . ] »
Files Select Remove Remove A
@ General ¥ NOR Flash I < | @ Pin Outputl @ Pin| «
S Flash Type Select
© Internal Flash © External Flash
Flash Infomation
Flash Name Boot Sector List
EN29LV040A v Add Boot Sector List | |De

PHAROS Message Out Used Chip Select  Data Bus Width gectoghin

EISC USB JTAG Device No.1 Contact - OK! - No Boot Sectors!
Current Selected Chip is CANTUS !

Total Flash Size  Flash Sector Size
Galileo 512Kbyte 64Kbyte
E Flash ID/Name
« »

EN773

719 2-4 EISC USB JTAG

"Version ¥ Sector Addressi= AN_0001_Bootloader ‘ 3 Application Memory Size & Location * 3%

14 Advanced Digital Chips Inc.
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2.4.2 CANTUS DevTool

CANTUS DevTool-> PCell 4] USBE ‘&3l CANTUS®| W% NOR Flash Memory®l th == PC Utility.
o|t}. ¢k, CANTUSE Boot Loaderoll <] 3}l Booting®] ¢} USB-Communication mode % 5 23} 3t}

A8} Evaluation Board2] USB PORTE ©]-8-3}9] CANTUS DevToolZ CANTUS W]%%¥ NOR Flash=
ApplicationS T2 = & 4= glom, CANTUS U5 RTCO AIZHS AAE 4 gt} 7] A 2= Sector
Num= 12 A4 =ol ol

Image File

Flash Type
@ Internal NOR Flash

Download
Option

Sector Num: |1

19 2-5 CANTUS DevTool

Advanced Digital Chips Inc. 15
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2.4.3 EConMan

EConMan-> E-CON-& Console PC Utility ©] T},
A& A}+= E-CON3} EConMan 2. = Boot Loader<} ApplicationS tF 2= & 4= 2131, Debugging® <= 21

EConMan-> Consoleoll A A 8] =] A1} EISC Studio 3914 Download ManagerE &3l 233}, BinaryE
%%l NOR Flash Memoryol] t}¢ == 3k},

EConMan®] #}Al| gk A} &2 E-CON Manual- 3% s},

r N
B C:¥Program Files¥ADChips#EISC Studio 3%econ¥EConMan.exe |ﬂL“i—J

[EConMan Uersion : 1.6.0
Advanced Digital Chips Inc. 2018
[E-CON Connected
lJtag Frequency : 3808 kHz
IJTAG Device ID(22adcl):version(B).PartNum(22).M-ID<{ade) . . JTAG(1)
Target(cantus) Connected
Target initialized
Jtag Frequency : 150808 kHz
system init

be(unsigned int*>Bx80020424=-0x000003
b<(unsigned int*>Bx80020400-0x002040
be(unsigned int*>Bx80020404=-Bx000001
p¢(unsigned int*)@x8002042
Pe(unsigned int*)Bx80000410-0x00B330600
=== Flash Information ==
Total Size=524288 kbyte Sector Size=65536 kbyte
Jtag Frequency : 15088 kHz
[Erase Sector:8

verify OK

urite start :

1082 (23008,23008)>
programming time:0.7832008ms
8.8 sec for 22Kbyte, 29377 BPS

Data verify==>0K
[E-Con Manager(’q’ to exitd>_

~

B 22| Ak CwWindows#system32%cmd.exe - EConMan -target cantus -systeminit -flash_filewrite .. Iﬂ&"]

D:WCANTUSHWSDK_1.4.3WExampleWBootLoader>EConMan —target cantus —systeminit —flash
filewrite Bx@ ./output/BootLoader.elf.bin

[EConMan Uersion : 1.8.8

Advanced Digital Chips Inc. 20180

[E-CON Connected

Jtag Fregquency : 3808 kHz

JTAG Device ID(22adcl):version<@>.PartNum(22>,.M-ID<{adc).JTAGC{1>
arget{(cantus> Connected
arget initialized

system init ===

be(unsigned int*>Bx80020424=-0x00B00A3

(unsigned int*>Bx80020400-Bx002040

be(unsigned int*)>@x8002040 xB00061

be(unsigned int*>Bx80020424-0B00NBBA

(unsigned int*>Bx800BA410-Bx003300
== = Flash Information ==
otal Size=524288 khyte Sector Size=65536 kbyte
Jtag Frequency : 156008 kHz
Sector:@

verify==> 0K
urite start :
108z <(23824,23824>
programming time:0.786616ms
B.8 sec for 22Khyte, 29278 BPS
Data verify==>0K
E-Con Manager{’qg’ to exit)>

71¥] 2-6 EconMan< A}-&-3F Download

16 Advanced Digital Chips Inc.
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3 Booting Mode

CANTUS= NOR Flash, External Memory, NAND Flashell ] g+ Booting ModeS 7}#t}, B3k 9] K- 71 o] A A of u}e}
Normal Mode , ISP Mode, JTAG Mode & 5 # 3t}

3.1 Normal Mode

ISP Model} JTAG Mode 2 A A 5] %] & © ™ CANTUSE Normal Mode 2 & &5+t

W% NOR Flash Memory = Booting Configuration® CANTUS EVM-2 Boot Select Switch & T} ‘HIGH Y ]
Normal Mode & &%} 1] 4% NOR Flash Memory 0 Sector-€] 4 & ¥t} 2

3.2 ISP Mode

CANTUS< nISPSEL(ISP Mode Select) PIN©] < LOW * & ] ISP(In System Programming) Mode & & 2} &+t},
ISP Modeol] A+ ] ¥ NOR Flash Memory®l] ISP Command & 74 < &+c}.®

CANTUS Evaluation Board: ISP ModeE #| 9 3}#] =t}

3.3 JTAG Mode

CANTUS+= nJTAGSEL(JTAG Debugger Select) PIN©] < LOW * & u] JTAG Modei =218 ch AL A= JTAG
Modeo] 4 EISC USB ISP&ITAGS E3 W4 NOR Flashol] th-& 2 = 3t 4= ¢) o 1] E-CONS =53] 114 NOR
Flasholl t}& 2 = &} 71} Debugging "o o 2 9},

CANTUS”} JTAG Mode® & %3}H EISC USB ISP&JITAGH EISC USB JTAG Programmer ¥+ E-CON3}
EConMan< ©|-&3}o] A}-&%}i= Bootloader, Bootloader+Application, Application= CANTUSS] W7¥H NOR
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