Development of ET-ARM BASE7024 Program with KEIL CARM E-“-.“E

An Example of using Keil uVision3

For
creating Keil CARM'’s Project File

In this chapter, represent how to write C Language Program via
Keil-CARM for translating orders under Text Editor Program of Keil
(Keil uVision3). We would explain the method of setting Option for
connecting orders to translate Program with Keil-CARM through Keil
uVision3 only. Other detailed instruction and how to write Keil-
CARM, users can learn from user manual of Keil-CARM. Method of
setting default value of Keil uVision3 to use with Keil-CARM is;

1.0pen Keil uVision3 Program which is Text Editor of Keil-CARM
uses for writing C Language Source Code Program as in the

picture
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2.Set default value to translate uVision3 Code to use with Keil
uVision3 Program and Keil-CARM. Click Project — Components,
Environment, and Books then select default wvalue to use
Complier titled Select ARM Development Tools. There are 3
default wvalues of them such as Use Keil ARM Tools, Use GNU
Tools, and Use ARM Tools. In this case, select “Use Keil ARM
Tools” then assign position of folder to save default value of
Keil-CARM Program. Generally, it is “C:\Keil\ARM\”, but if you
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install Keil in other position, you need to change correctly
as in the picture

Components, Environment and Books [Z|
Froject Components  Folders/Extenzions l El:u:uks]
Development Tool Folders Default File Extensions:
v Usze Settings from TOOLS.IMI: L Source: |".n:
Tool Base Folder: ||:1"'-KE“"'-"-\'-HM"~ C++ Source: |*.cpp
BIM: l Aem Source: |52 e Ra"
INC: | Object: |* obj
LIE: | Library: *lib
R eqfile: | Document, |tk *h: “inc
Select ARM Development Tools
Ilze Fealiew . .
[ ool Realiew Folder: |
Ilze Keil CARM
o Compiler
r Uze GHLU GMU-T ool-Prefis: |
Campiler Cygrug Folder: | |
] | Cancel Help

3.Create new Project File. Click Project — New Project then set
the position of folder that you want to save with its title.
For example, 1f you want to create Project File named DEMO1
and save in folder named DEMOl, you can set them by yourself.
After you fill its name in File name blank, click Save project
File as in the picture

Create New Project

Savein: | ) DEMO1 ~| & & ef E-
File name: |DEMEI1 Save
Save as type: |F'r|:|iEI:t Files [ w2 j Cancel
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Program proceeding waits for users to set No. of MCU
after you saved Project File. No. of Philips MCU in ET-ARM
BASE7024 Board is ADUc7024 then click OK as in the picture

Select Device for Target ‘Target 1°

CPU

YVendor  Analog Devices
Device:  ADUCTI24

Toolzet:  ARM
Data baze Description:
= @ Analog Devices # ARMTTOMI based contraller with 12-bit TMSPS 10-Channel ADC,
£ ADETIEIF16 12-bit Buffered Dual DACs, Volkage Comparator,
£ ADUCT09 G2KB on-chip Flazh\EE with In-Sypstem Programming [15F] and 8EB Rakd,
L&RT, 12C and 5P| serial interface, JTAG port for download'debug,
£d ADucTo20 4 Tirnerz, Three-phasze 16-bit P generatar, 30 General purpoze A0 pin
€3 ADuC7021 on-chip Programmable Logic. CPU clock up to 40,96 MHz,
£3 anycrnes On-chip crypstal ozcillator and On-chip PLL.
ADUCT024
. AR B )
£ ADuCT025
£ ADuCT027
£ ADuCT030
£ ADuC7031
€1 aDbucroaz a3
< b3

] Caricel Help

Next, users need to confirm to copy File Startup of
Keil to use with Analog Devices’MCU or not because Startup
File is the beginning wvalue of MCU such as Stack wvalues
and default value to use with Phase Lock Loop (PLL). You
should set wvalues of them before starting to run your
written program; otherwise MCU is added orders to run by
the written program. Startup File of Keil-CARM is Assembly
Language and 1is set to work with Keil Development. So,
there are some different specifications to use. You can’t
use Startup File with ET-ARM BASE7024 Board immediately;
you need to change some default value. Using Keil-CARM
Program to translate orders, users need to correct Startup
File to set value as well as ET-ARM BASE7024 Board form.
In this case, select “No” to protect Keil uVision3 copy
Startup File of Keil-CARM to use in this Project
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.\:.p Copy ADUCF0Zx Startup Code to Project Folder and Add File to Project 7

es I Mo

4. Copy File named ”Startup.s” that is in ETT’s CD-ROM in folder
named “SOURCE KEIL” into the same position of New Project File
File named “Startup.S” which is contained orders of ARM7 in
Assembly Language uses to set the necessary default wvalue of
MCU such as setting Stack wvalue, Initial Phase-Lock-Loop, MAM
Function, and MCU”s Vector. If you add “Startup.s File” from
Keil or copy file from other source to use with “ET-ARM
BASE7024 Board”, its program in Startup is different, and it
will effect on written program

5.Select Option of Project File. Click Project — Option for
target ‘target 1’ then select Tab of Target for setting MCU
Target value. The proceeding is;

5.1 X-TAL is 32.768 KHz (0.032768 MHz) and set the MCU Memory
is condition to translate Keil-CARM Program as 1in the
picture

Options for Target “Target 1°

Device Target }Dutput] Listing] C ] Agm ] LA anate] L-'-‘-.Misu:] Debug] Utilitiesl

wtal [MHz); 0.032766 I [ Big Endian

[v Use On-chip ROM (0220000 - 0<8F 7FF)
Operating system: |Mone j v Usge On-chip Rak (0210000 - 0:11FFF)

Analog Devices ADUCTO24

Extermal Memory

Start: Size: Start: Size:
#: [Ramt =] | | #4: [Ram | | |
#2 [RaM ~] | | #5 [RaM ]| |
#3 [Ram =] | | #6 [Ram =] | |

Cancel | Defaults | Help
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5.2 Output, click the default value of Create HEX File and set
HEX Form as HEX-386 then click OK as in the picture

Options for Target “Target 1°

X

Device] Target Output l Listing] C ] Azm ] LALDcate] LAMisc] Debug] Utilitiesl
| Select Folder for Objects... | Mame of Executable: |DEMD1

+ Create Executable: \DEMO1

¥ Debug Infarmation ¥ Browse Information

I Create HEX File  HEX Farmat: [HEX-306 | Star: | End:

Offset:
" Create Librany: ADEMO7T.LIE [ Create Batch File
After Make
¥ Beepwhen Complete [ Start Debugging
[ Run User Pragram #1: | Browse...
[ Run Uszer Program #2: | Browsze...
QK ” Cancel | Defaults | Help

©.Start to write Source

Code with C Language by click File —

New.. The Text File is displayed. In the first time, you should
set its name as “Textl” as in the picture
KZ mVision3 - [Text1] =

@Eﬂe Edit Yiew Project Debug Flash Peripherals Tools SWCS  Window Help o 5]

SsED P2 S -] g g4 E ) o [0 @

|4 & e

| Project Workspace x
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3

:

gﬂ T\ Buitd { command }, FindinFiles [ K | D’J
Ready [Lret UM R
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In this

step,

the Keil-CARM’s form as in the example

you should write Source Code with C Language in

/*****************************************************/

/* Examples Program For "ET-MASE ARM ADUc7024" Board */

/* Target MCU Analog Device ADUc7024 ¥/
/% X-TAL 32.768 KHz WY
/% Run Speed 41.78 MHz (With PLL) =4
/* Keil Editor uVision3 V3.03a =4
/* Compiler Keil CARM V2.50a =4
/* Function LED Blink on P4.7 Output Mode =4

/*****************************************************/

#include <ADUc7024.H>

/* pototype

section */

// ADUc7024 MPU Register

void delay(unsigned long int) ; // Delay Time Function

int main (void)

{

// Config Port P4 = GPIO

}

GP4CON = 0x00000000; // P4 =
// Config GPIO Direction (Bit[31..241])
// Config GPIO Data Output (Bit[23..16])
GP4DAT = 0x80000000; // P4[7] Output
// Config GPIO Set Output (Bit[23..16])
GP4SET = 0x00800000; // Set Output P4[7]
while (1) // Loop Continue
{
// Set/Reset Output (Bit[23..16])

GP4CLR = 0x00800000;
delay (500000) ;
GP4SET = 0x00800000;
delay (500000) ;

/***********************/

/* Delay Time Function */

/*

1-4294967296 */

/***********************/

void delay (unsigned long int countl)

{

while (countl > 0)

{countl--;}

//
//
//
//

//

Reset Output P4.7
Delay LED Display
Set Output P4.7

Delay LED Display

Loop Decrease Counter

An example of a blinker Program at P4.7

ETT CO., LTD. 6-

WWW.ETT.CO.TH




Development of ET-ARM BASE7024 Program with KEIL CARM E H

K2 DEMO1. - aVision3 - [Text1*]

Eﬁile Edit Yiew Project Debug Flash Peripherals Tools SWCS window Help _ 5| X
QEEg A B ~| ¢h @& a [BFE " e m
4] ;&|Target1 j & =

Project Waorkspace sl S R R A A AR A AT A AR A AT TR AR T TR R AT TRAATTRRTANS —
-
= ﬁ Target 1 /% Examples Program For "ET-MASE ARM ADUc7024" Board +/ —

£ Source Group 1 /7 Target MCU : Analog Device ADUo7O0Z4 L

T : E-TAL : 3Z.765 EHz *f

i : Fun Speed 41.75 MHz (With PLL) 2

/% Keil Editor : uVision3 V3.03a L

/% Compiler : Keil CARM VZ.50a *

/% Function : LED Blink on P4.7 OQutput Mode 2

ll."ﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘**ﬁ**t***tﬁ***t**tﬁt**f
#include <ADUc70Z24,H» ff ADUz70Z4 MPU Register

/% pototype sSection */
void delay({unsigned long int): /¢ Delay Time Function -

int main(wvoid)
{
// Config Port P4 = GPIO

GP4CON = 0x00000000; ff P4 = GPIO

/¢ Config GPIO Direction (Bit[31..24])

/¢ Config GPIO Data Output (Bit[Z3..16])

GP4DAT = 0Ox80000000; /¢ P4[7] = Output

// Config GPIO Set Output (Bit[Z3..16])
GP4SET = 0x00800000: /¢ OFF P4l71 f
»

4

_ £ m * @ Textl

Cutput Window

| | | [\Buildl,'{‘ Command ;’\ Find in Files l.-'r || Ll | > ’J

Simulation L:47 C:1 UM RJw

After finished to write program in C Language, you click save
this file with its surname as ”.C”. For example, File — Save As..
and then set its file name as “.main.c” as in the picture

Sawve in: |lf} DEMOT j £ E-

File name: i Save

Save as type: |,&.II Files [*.%) j Cancel

After saved file, colours of letters in this program are
changed with its function such as Comment, Variable, and Order. It
is the good point of Keil uVision3 program and users use it easily
as in the picture
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K7 DEMO1 - nVision3 - [C:\KeilMARM\EakachailADUc_ 7024\DEMO1imain.c]

Eﬁile Edit Yiew Project Debug Flash Peripherals Tools SWCS window Help

QEEg e A B ~| ¢h @& a [BFE " e m

¥ ;&|Target1 j & =
Project Waorkspace sl O Aot e A A h A A h AR A A AT AN TR AT AR RT AT TR T ATT TR TS —
—-#24 Target 1 02 /* Examples Program For "ET-MASE AERM ADUc70Z4"™ Board +/ —
£ Source Group 1 03 /7% Target MCU : Analog Device ADUc70Z4 L
04 /¥ : X-TAL : 32.765 EHz 3
s/ : Run Speed 41.78 MHz (With PLL) L
0 /* Keil Editor : uVision3 V3.03a L
07 /% Compiler : Keil CAREM Vi.50a if
08 /* Function : LED Elink on FP4.7 Cutput Hode L
DS ll."ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘*ﬂ‘*tﬂ‘ﬂ‘ﬁ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘*ﬁ*t*ﬁ*t*t***t****t*ﬁ*f
10
11 #include <ADUc7024.H> /¢ LDUz70z4 MPU Register
12
13 /* pototype section */
14 woid delay{unsigned long int): /¢ Delay Time Function |
15
16 int main(void)
1w
18 /¢ Config Port P4 = GPIO
19 GP4CON = Ox00000000; ff P4 = GPID
20
2 // Config GPIO Direction  (Bit[31..24])
22 // Config GPIO Data Output (Bit[23..16])
23 GP4DAT = OxS0000000; /4 P4[7] = Output
24

25 £ Config GPIO Jet Cutput (Bitc[23..168])

7F GP43ET = 0x00S00000: J/ OFF _P4l71 e
L3
E|Q@|n = main

Cutput Window

| | | [\Buildl,'{‘ Command ;’\ Find in Files l.-'r || Ll | > ’J

Simulation L:47 C:1 UM RJw

7.Add File with Project File by click Project —> Components,

Environment, BOOks.. then select Tab Project Components and
then select Add File

In the first time, you should select Files of type as “C
Source files(*.c) because it shows other files name 1in C
Source Code. Click icon file named “main.c” then select Add
file named “Startup.s” to Project File

Set new File of type as “ASM Source files
(*.s*;*.src;*.a*)”. Its file named Startup.s 1is shown in file
name blank, click icon file “Startup.s”, and then selects Add

After Add file named “main.c” and “Startup.s” to Project
File completely, select Close as in the picture
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Components, Environment and Books r§|

Project Camponents l Fu:ulu:lers.-"E:-:tensiu:uns] Eu:u:uks]

Froject Targetss 173 X | 4 4 | Groups: W | ¥ Files T+
Source Giroup 1

Set as Current Target | Add Filez

] | Cancel Help

Add Files to Group 'Source Group 1°
Lack ir | (3 DEMOT | £k Ed-

[main

File name: Add
Files of tppe: | C Source file [7.c) ﬂ m
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Add Files to Group "Source Group 1°

Components, Environment and Books

Froject Targets:

Set az Current T arget

Lack in: | £ DEMOT =l £ E2-

LSt artup

File name: Add

Files of twpe: I Asm Source file [*.5%; ".3mc; ©.a% -

!
Froject Campaonents l FD|dE[Sa"EHtEHSiDHS] Bu:u:uks]
4+ ¥ | | Groups: e 4| Files s
Source Group 1 main.c
Startup. s

&dd Files

Ok

Help

Cancel

After both of file named “main.c” and “Startup.s” are added to

Project File,

in the Tab of File displays theirs names
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8.Translate program by click Projects — Rebuild all target
files. Keil uVision3 Program can order Keil ARM Program to
translate program immediately

L DEMO1 - mVision3 - [C:\Keil\ARMAEakachai\ADUc_ 7024\DEMO1\main.c]

Eﬁile Edit Yiew Project Debug Flash Peripherals Tools SWCS window Help

ER-g=N- 2 s &a. -] da # @ & a B[E oo m
| ;;\"'|Target1 j & =
Project Waorkspace sl O Aot e A r A A r AR T A A AT AT TR AT TR AT AT TR R ATT TR HTH S —
=529 Target 1 02 /% Examples Prograwm For "ET-MASE ARM ADUcTO024"™ Board +/ =
+-[77] Source Group 1 03 /% Target MCU  : Analog Device ADUc70Z4 L
04 /¥ : X-TAL : 32.765 EHz 3
s/ : Run Speed 41.78 MHz (With PLL) L
06 /% Keil Editor : uVisiond V3i.03a =
07 /% Compiler : Keil CAREM Vi.50a 3
08 /* Function : LED Elink on FP4.7 Cutput Hode L
DS ll."ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘t*t**t**t*t**t**t*t**t;
10
11 #include <ADUc7024.H> /¢ LDUz70z4 MPU Register
12
13 /* pototype section */
14 woid delay{unsigned long int): /¢ Delay Time Function -
15

16 int main(void)
1w
18 // Confiy Port P4 = GPIO

19 GP4CON = 0x00000000; // P4 = GPIO

20

21 // Config GPIO Direction  (Bit[31..24])

22 // Config GPIO Data Output (Bit[23..16])

23 GP4DAT = Ox&0000000; // P4[7] = Output
24

25 £ Config GPIO Jet Cutput (Bitc[23..168])

?T GP4SET = 0Ox00500000: ff OFF P417] Jj
4 3

B [

= T ]

*leompiling main.c. .. A|
assembling Startup.s...
linking...

é Program 3ize: data=1168 const=16 code=354

£|creating hex file from "DEMO1"...

35 "DEMO1" - 0 Erroris)., 0 Warning(s). -

ZIATAT > Build £ Command }, Findin Fies [ ||< [ »

Simulation L:18 ;20 MM Ry

After translated program correctly without any mistake (0
Error and 0 Warning), you will get the HEX File name as same as the
Project File name. Users can download HEX File to MCU immediately
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Verification of Startup File

Function of Startup File 1is contained beginning
orders of MCU before start to run with written program by
yourself. Function of Program in Startup File is Initial
MCU in the necessary part and then jump to run in written
Program 1in C Language. The method to verify Startup is
clicking Tab of Startup File then selecting “Expand All”.
The correct default value of Startup File is like 1in the
picture

EZDEMO1 - aVision3 - [C:Keil\ARM\Eakachai\ADUc_7024\DEMO1)Startup.s] CEX

@Eile Edit Yiew Project Debug Flash Peripherals Tools SWCS window Help — | F ﬁ
e W CIEO! ® o
;§|Target1 j & =
Praoject Workspace x
-84 Target 1 Callapze Al Help

=I5 Source Group 1

T hainte Aokon szl ~
&] Startup.s —I- Stack Configuration (Stack Sizes in Bytes)

Undefined Mode 0:x0000 0004
Supervisor Mode 00000 0004 4
Abort Mode 0:x0000 0004
Fast Interrupt Mode 00000 0004
Interrupt Mode Ox0000 0050
User/System Mode 030000 0400

- PLL Setup [v
Dt CPU Clock Divider ]
FIMT: Fast Interrupt ™~

- N

Text Editar }\Eonﬁguration Wizard l.-"
= m LA main Startup

*lcompiling main.c... -]
assembling Startup.s...
linking...
Program Size: data=1168 const=16 code=384
creating hex file from "DEMO1"...
|>!:‘

"DEMO1" - 0 Erroris)., 0 Warning(s).
| | | [\Buildl,'{‘ Command }\Findin Files l.-'r ||<

Cutput Window

For Help, press F1 Simulation UM RJw
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=+ Skack Configuration (Stack Sizes in Bytes)

Undefined Mode C0000 0004

Superyvisor Mode 00000 0004

Abork Mode C0000 0004

Fast Interrupt Mode Ox0000 0004

Interrupt Mode Qx0000 QoS0

serSystem Mode Qe 0000 Q400
- PLL Setup v

0 CPU Clock Divider 0

FIMT: Fast Interrupt B

Picture shows setting the default value of Startup File in ADUc7024
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