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Example of Using Keil uVision3 to Create Project File of Keil-CARM

An Example of using Keil uVision3 to create

Project File of Keil ARM

In this case, we will mention about the proceeding to
write program by using C Language Program that is Keil-CARM.
It i1s used to interpret command under Program Text Editor of
Keil (Keil uVision3). We only mention about the proceeding to
configure Option value for connection commands of
interpretation program together by using Keil-CARM through
Keil uVision3. For more detailed commands and functions usage
for writing program by Keil-CARM, user can learn them by self
from User’s Manual command of Keil-CARM. We can summarize the
proceeding to configure default values of Keil uVision3 for
using with Keil-CARM as follows;

1.0pen program Keil uVision3 that is a program Text Editor
of Keil-CARM, it is used to write C Language Source Code
program and the feature of this program is look like in
the picture below.

=X

K ?Vision3
File Edit Yiew Project Debug Flash Peripherals Tools SW2S Window Help
@G E =i L BB Cl#d| e s@E S @ Ay gy BT

| B 2

! Project Wiorkspace . X

B[ s®

? ;

| Cutput Window

ORI Hi\BuiId/{ Command )\ Find in Files f [l I 'I_J

| oM | love Rw

ETT CO..LTD -1- WWW.ETT.CO.TH



ETT

Example of Using Keil uVision3 to Create Project File of Keil-CARM

2.Configure default wvalues to interpret commands of
uVision3 and can be used with Program Keil uVision3 and
Keil-CARM. Click Project - Components, Environment,
Books.. and then select default value for Compiler from
the title Select ARM Development Tools that has 3 modes;
Use Keil-CARM Tools, Use GNU Tools and Use ARM Tools. In
this case, we must select “Use Keil ARM Tools”, and then
we must configure position of folder to store default
values of program Keil ARM. Generally, it is in
“C:\Keil\ARM\"” but if we install Keil in other folder, we
must change the format of it suitably and corresponding
with truly usage as in the picture below.

Components, Environment and Books E|

Project Components  Folders/Extenzions l Books ]
Development Taool Falders Default File Extenzions:

W LUze Settings from TOOLS.IMI: C Source: |=<.,:

Tool Baze Folder: ||:3"'-KEi|"'-"-"-HM"~ C++ Source: |°‘.-:|:||:-

BIN: | fizm Source: |x-SxJ “arc Ra”
INC: | Object: |*obi
LIE: | Library: |*lib

R eafile: | ] D ocurnent: |x-tHL' “h; i

Select ARM Development Toolz

Ilze Fealview . _
r Campiler Realview Folder:

Ise Keil CARM
b Compiler

Use GNU GNU-Taol Prefis: |

Caormpiler Cyarus Faolder: | J

] | Cancel Help

3.Create new Project File by using command Project - New
Project and then configure or create position Folder that
we want to save new Project File with preferred Project
File name. For example, 1f we create new Project File
named DEMOl and wants to save it into Folder named DEMO1;
we can configure position of Folder and Project File name
by self. After we configure Project File name 1in the
blank of File Name successfully, click Save to save new
Project File as in the picture below.
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]

After we
completely,

Create New Project

Save in: | |3 DERMO

x| & & ef E-

File name:

|DEMOT

Save

Save as ype: |F'ru:uieu:t Filez [F.uv2)

j Cancel

LPC2148 from Philips

below.

and then

select OK as

configure new Project File name and
Program will wait for user to configure MCU number
that 1is used in the saved Project File.
“CP-JR ARM7 USB-LPC2148",

save

it

If using with Board
we must configure MCU number to be
in the picture

Select Device for Target ‘“Target 1°

CPU

Yendor,  Philips

Device: LPC2148

Toolzet:  ARM

Data baze Dezcrption:
£ LPC2136 M ARMFTDMI-S bazed high-perfformance 32-bit BISC Microcontraller with T
£ LPC13E 0 A1 2KE on-chip Flash ROM with [n-System Programming [15P1 and [n-4pplic
€ LPCo141 T 10bit ADCs with 14 channelz, USE 2.0 Full Speed Device Controller

Two JART 2, one with full modem interface.
€3 LpC2142 Two [2C senal interfaces, Two SPI senal interfaces
£1 LPC2144 Twwo 32-bit tirers, Watchdog Tirmer, P/ unit,
£ | pro1dR = Real Time Clock with optional batter backup,
%l | PC2145 Brown out detect circuit
— General purpoze | /0 pinz.
Wd LPLSTG4 CPU clock up to BO MHz, On-chip crostal ozcillator and On-chip PLL
£ LPcz210
£ P22z
£ LPc2214
£ LPC2220
£ LPCz2an 3
< | B
k. Cancel Help
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After we configure MCU number successfully, in this step,
program will wait for user to confirm copy File Startup of
Keil and wants to use it with MCU of Philips in new Project
File or not. Startup File is the part to configure the default
value of operation for MCU; for example, to configure Stack
value and to configure value to run for Phase-Lock-Loop before
start running follow by our written program. Otherwise, our
written program must totally be added these commands 1into
operation of MCU by self.

File Startup of Keil-ARM is Assembly Language File that
is configured operation values with development set of Keil,
so some configurations and default values are different and it
makes Board “CP-JR ARM7 USB-LPC2148” can not be used with File
Startup instantly. Therefore, we must modify some default
value before using with program Keil-CARM. For interpretation
commands, we must modify new File Startup and must set new
format that is corresponding with the board’s need. In this
case, we will recommend selecting “No” to protect Keil
uVision3 not copy File Startup of Keil-CARM to use in Project.

?Vision3 X

? Copy Philips LPC2100 Startup Code ko Project Folder and £dd File ko Praject ?
-

| Yes | Mo

4. Copy File named “Startup.s” that ETT has already provided
in CD-ROM and 1s saved in Example named “Startup.s”, then
to place it 1in the same position folder of new Project
File that we created completely.

File “Startup.s” 1is a file that contains Assembly
Language Commands of ARM7 to configure the necessary default
value for MCU; for example, to configure Stack value into MCU,
to configure Initial Phase-Lock-Loop, to configure value into
MAM Function and to configure position Vectors of MCU. For
using with Board Y“CP-JR ARM7 USB-LPC2148”, 1if we Add File
“Startup.s” from Keil or Copy this File from other positions,
it will be effected on the operation of program in Startup
because some operations are different.

5. Configure Option value of Project File by using command
Project - Option for Target ’'Target 1’ and then select
Tab of Target to configure wvalue of MCU Target as
follows.
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5.1 Configure X-TAL to Dbe 12 MHz and then configure
Memory internal MCU to be condition of interpretation
program of Keil-CARM as 1in the picture below.

Example of Using Keil uVision3 to Create Project File of Keil-CARM

Options for Target “Target 1°

Device 1argst lDulputl Lisling] C ] Aazm ] LALocate] LAMisc] Debug] Utilities]
Philips LPC2148
tal [MHz): | Big Endian
v Use On-chip ROM [0x0 - 0x7FFFF)
Operating systerm: |Mone j ¥ ze On-chip RakM [0x40000000 - 0x40007FFF)
External Memom
Start; Size: Start; Size:
#1: [Rem | | | #a: [Rem | | |
t2: [Rem > | | #: Rem | | |
#3 [Rem > | | #5: [Rem v | |
I QK I Cancel | Defaults | Help

5.2 Output: we must click default wvalues of Create HEX
File, configure format of Hex to be HEX-386 and then
select OK as in the picture below.

Options for Target ‘Target 1°

Devicel Target Output ] Listing] C ] Asm ] L&, Locate] L, Misc] Debug] Utilities]

| Select Folder for Objects... | Mame of Executable: |DE Mol

{* Create Executable: SDEMO1

v Debug Information [v Browse Information
W Create HEX File  HEX Fomnat: [HEX-386 | start | End:
Offzat:
" Create Librarny: ADEMO1.LIB ™ Create Batch File
After Make
v Eeep When Complete [ Start Debugging
[~ Run User Program #1: | Browse. ..

[ Run ser Program #2: | Browse. .

| I

QK Cancel Defaults Help
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6. Start writing C Language Source Code, click command File
— New.. and we will get the available are to write Text
File. In the first time, we must configure File name to
be “Text” follow by the Default as in the picture below.

KZ mVision3 - [Text1] =
Bl Fle Edt Yew Project Debug Fash Perpherals Tools SYCS Window Help _ =] x|
ER=R=F-] A caml clga & g 17

| g

[Project Workspace x| . j
7_5 0| | Bt

: ]

Cutput Windaw

i J 1 T\BuildA Command )\ Find in Files j
Lt UM i

o
i
b
I,
2

In this step, it is typing C Language Source Code in the
available area under configurations of Keil-CARM and we can
write program preferably as in the picture below.
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/**************************************************/

/* Examples Program For "CP-JR ARM7 USB-LPC2148"

/* Target MCU
/*

/*

/*

/*

/* Kelil Editor
/* Compiler

/* Function

X_

Philips ARM7-LPC2148

TAL : 12.00 MHz

Run Speed 60.00 MHz (With PLL)
PLL Setup = M(5),P(2)

VPB Clock = CPU Clock = 60 MHz
uVision3 V3.03a

Keil CARM V2.50a

Example LED Blink on GPIO1[24]

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

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

// Connect P1.24 to LED For Test ON / OFF

#include "LPC214x.H"

/* pototype section */

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

int main (void)

{

(Blink)

// LPC2148 MPU Register

IODIR1I = 0x01000000; // Set GPIO-1[24] = Output
IOSET1 = 0x01000000; // Set GPIO-1[24] Output Pin
// Loop Test Output GPIOl.24
while (1) // Loop Continue
{
IOCLR1 = 0x01000000; // Clear Output GPIO1[24]
delay (1000000) ; // Display Delay
IOSET1 = 0x01000000; // Set Output GPIO1[24]
delay (1000000) ; // Display Delay
}
}
/***********************/
/* Delay Time Function */
/* 1-4294967296 */
/***********************/
void delay(unsigned long int countl)
{
while (countl > 0) {countl--;} // Loop Decrease Counter

}

It is an example program of 1 blinking light at GPIO1l.24.
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K2 DEMO1. - aVision3 - [Text1*]

Eﬁile Edit Yiew Project Debug Flash Peripherals Tools SWCS window Help

2EEd = 4 e -] ¢A B & aBE e m
4] w ;&|Target1 j & =
Project Waorkspace sl S R R R R A A A AR A A AN TR A T AR RN A T TR AT TR H AT TR TS S =
+ i:l Target 1 /% Examples Progrem For "CP-JR ARM7 USE-LPCZ148" L —
/® Target MCU : Philips ARM7-LPCZ145 L
T : E-TAL : 1z.00 MH= *f
i : Bun Speed 60.00 MHz (With PLL) 2
i : PLL Setup = M(5),FP(Z) wf
i : VPB Clock = CPU Clock = 60.00 MHz */
/% Keil Editor : uVision3 V3.03a L
/% Compiler : Keil CARM V2.50a 2
/% Function : Example LED Elink on GPIOL[Z24] 2
,u"’****************************************************f
/¢ Connect P1.24 to LED For Test ON / OFF (Elink)
f#iinclude "LPCZ14x.H™ /f LPCZ148 MPU Register

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

int mainiwvoid)
{
S/ REEH XXXL XXX NNNN NEHH HEEX XXXX XXXX
IODIRL 0x01000000; ff Zer GPIO-1[24] = Cutput
IO3ETL 0x01000000; /f Zer GPIO-1[24] Output Pin(OFF LED)

/# Loop Test Cutput GPIOL.Z4

w?ilern // Loop Continue f
4 »
E|Q@|n = Teatl

Cutput Window

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

Simulation L:9 55 UM RJw

After typing C Language commands completely, we must save
this File and must configure File surname to be “.C”. In this
case, we recommend to save by using command File - Save As..and
then configure File name and File surname as “.main.c” as 1in
the picture below.

Save i |lf} DEMOT j £ EF-

E"J demao

[Z] pEMOL
B pEMOL
| LPC214x

B Skartup

File narne: |main.c:| Save

Save az type: |,&.II Files [*.%) ﬂ Cancel
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\

After save File as “.main.c” completely, we can see color
of characters in program are changed follow by the functions
such as Comment, Variable and Command. It 1is an advantage of
Keil uVision3 that can extract and display characters follow
by their functions, it makes user understand program and read
program easily as in the picture below.

K DEMO1 - mVision3 - [C:Keil\MARM\Eakachai\l PC2148_USB\DEMO1\main.c]

Eile Edit Yiew Project Debug Flash Peripherals Tools SWCS Window Help _ = X
QEEg =) A B -] g4 4 B & QEBE O e o
55 ;;\"'|Target1 j &=
Froject Workspace * e B T T T =
-
+-91 Target 1 04 /* Examples Program For "CP-JR ARM7 U3E-LPCZ148"™ Ly f—
i} /% Target MCT : Philips ARM7-LPCZ148 */
0. T : E-TAL : 1Z.00 MH=z Ly
g ST : Fun Speed 60.00 MHz (With PLL) L
of : PLL Setup = M(5),P (2} w/
0 S * : WPE Clock = CPU Clock = 60.00 MHz =/
0 /% Keil Editor : uVWision3 V3.03a */
0 F % Compiler : Keil CARM VZ.50a i
1 /% Function : Example LED Elink on GPIOL[Z24] ]

T A R R R R AR R AR A A AR AR AR A AR AR AT AR AR RA AR AT A A

14 // Connect P1.24 to LED For Test ON / OFF (Elink)

14 #include "LPCZ14x.H™ /f LPC2148 MPU Register
1E
1 /* pototype =section ¥/

14 wvoid delayiunsigned long int): /f Delay Time Function

i

1 int main(void)

i |

2 ICDIR1L = 0Ox01000000; S Fet GPIO-1[24] = Output

2 ICSET1 = 0Ox01000000; ff Fet GPIO-1[24] Output Pin(OFF LED
2

2 /¢ Loop Test Output GPICL1.Z4

2 while (1) // Loop Continue

2 { j
« )

B[E@% %] |g o
, ]

Cutput Window

| | | [\Buildl,'{‘ Command ;’\ Find in Files l.-'r || 4 | > ’—‘

Simulation Li20 C:3 UM R

7.Add Files 1into Project File, <click command Project -
Components, Environment, Books..., select Tab Project
Components and then select desired Add File to add into
Project File.

In the first time, we must select Files of type to be “C
Source files (*.c)” and it will display Files name that is C
Language Source Code. Click icon of File named “main.c” and
then select Add File named “Startup.s” into Project Files that
we created.

Then we must configure new File of type to be “ASM Source
files(*.s*;* .src;*.a*), it will display File name Startup.s in
the blank of File name, so click 1con of File “Startup.s” and
then select Add File named “Startup.s” into Project Files that
we created.

ETT CO..LTD -O- WWW.ETT.CO.TH



ETT

Example of Using Keil uVision3 to Create Project File of Keil-CARM

When we command ADD both File name “main.c” and
“Startup.s” 1into Project File successfully, we must select
Close to end the command Add File and it will display result
of operation as in the picture below.

Components, Environment and Books b_(|

Froject Campaonents l FD|dE[Sa"EHtEHSiDHS] Bu:u:uks]

Froject Targets: 3 % 4 ¥ | Groups: W 4| ¥ | [ Files: x + +
Source Group 1

Set az Current T arget | Add Files |

k. | Cancel | Help
!

Add Files to Group "Source Group 1°
Laok in: | 3 DEMO1 - £5 EF-

Elmain

File name: Add
Filez aof type: II|I: Source file [*.c) ﬂ Cloze
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Add Files to Group "Source Group 1°

Files of twpe: || Azm Source file |

® oM, ®

VR OLENG

Look, ir: |E} DEMOA j E‘F Ee-
L startup|
File narme: !Startup | Add

" 5 - Cloze

Components, Environment and Books

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

Froject Targets: 70 |2 |4 | ¥ | Groups;

Set as Curent Target

Target 1 Source Group 1

W | ¥ | |Files:

X)

main. o
Startup. z

&dd Files

]9

Cancel |

Help
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After command Add File both "™main.c” and “Startup.s” into
Project File successfully, we can see both Files name are
displayed in the blank of Tab of File.

8. Command to interpret the written program, click command
Projects - Rebuild all target files and program Keil
uVision3 will command program Keil-CARM to interpret
commands instantly.

K DEMO1 - mVision3 - [C:Keil\MARM\Eakachai\l PC2148_USB\DEMO1\main.c]

Eile Edit ‘iew Project Debug Flash Peripherals Tools SYCS Window Help _ =5 ﬁ
E=g=N- o & Baa. -] ¢4 # B & q @[FE oo
S X g K Target =
Project Waorkspace sl O Ao A N A A A A AT AR AR AT AT ART AT RT T ARG TR T =
—-#9 Target 1 02 /* Examples Program For "CP-JR ARM7 U3E-LPCZ148"™ Ly f—
—-£5 Source Group 1 03 /* Target MCU : Philips ARM7-LPCZ145 ]
+- [#] main.c 04 /= : E-TAL : 12.00 MH=z =
Startup.s s /* : Bun Zpeed 60.00 MHz (With PLL) Ly
s A : PLL Setup = M(5),P (2} w/
07/ : WPE Clock = CPU Clock = 60.00 MHz =/
08 /% Keil Editor : uVision3 V3.03a *
03 /* Compiler : Eeil CARM WZ.50a &
10 /% Function : Example LED Elink on GPID1[Z4] ]
11 ll."ﬂ‘ﬂ‘ﬁﬁﬁﬁ*******ﬁﬁﬁﬁﬁﬁﬁﬁ*****ﬂ‘ﬂ‘ﬂ‘ﬂ‘******ﬁﬁﬁﬁﬁﬁﬁﬁ?*******j
12 /¢ Connect P1.24 to LED For Test ON / OFF (Elink)
13
14 #include "LPCZ14x.H™ /f LPC2148 MPU Register
15 ||
16 /* pototype section */
17 wvoid delay{unsigned long int): /f Delay Time Function
18
19 int mainivoid)
20 4
21 ICDIR1L = 0Ox01000000; S Fet GPIO-1[24] = Output
22 ICSET1 = 0Ox01000000; ff Fet GPIO-1[24] Output Pin(OFF LED
23
24 /¢ Loop Test Output GPICL1.Z4

25 while (1] /f Loop Continue

_ g 'ﬁl AL main

compiling main.c. .. A|

assemhbling Startup.s...

linking...

4| Program 3ize: data=1168 const=16 code=444
creating hex file from "DEMOL1"...
"DEMO1" - 0 Error(s), 0 Warningis). =
e L >

Simulation Li20 C:3 UM R

After we command to interpret program successfully and
everything 1is correct without any error (0 Error and O
Warning), we will get Hex File that has names to be the same
as the created Project File name and we can use this Hex File
to download into MCU instantly.
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An advice to Initial MCU before operation
of
main program is started

If we want operation of MCU 1s the most efficient both
high speed to collect data of command and operations, we
should configure default values into MCU as follows;

- Should configure PLL value to be Processor Clock (cclk) =
60 MHz, in case of using XTAL value to be 12 MHz, must
configure value of M(Multiply) = 5 and P(Divide) = 2 and
FFCO = 240 MHz

- Should configure VPB Clock (pclk)value to equal ceclk or
60 MHz

- Should configure MAM Timing value to be 4 Cycle of cclk
(MAMTIM = 0x04)

- Should configure MAM Mode value to be Full Enable (MAMCR
= 0x02)

There are 2 methods to configure default wvalues above;
firstly, writing all Code commands in written program by self
and secondly, copies file Startup that has already written, in
this case, we can command to Add Startup File into our new
created Project file. Additionally, there are 2 methods to
check and modify file Startup value; firstly, can modify Code
command 1in file as desired and secondly, configure Startup
value from window program of Keil uVision3 by self. In this
case, we recommend modifying value from Keil uVision3 because
it is quit convenient.

To check Startup File value

Functions of Startup File are containing commands of
program for starting operation of MCU before running follow by
our written program. Function of Program in Startup file 1is
Initial operation of MCU in the important port first and then
jump to run follow by the command in our written C Language
Program. If we want to check the Startup wvalue, click Tab of
File Startup and then select “Expand All” and we can see the
default wvalues that are configured in Startup file as in the
picture below.
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E\Ie Edit Wiew Project Debug Flash Peripherals Tools SWCS  Window Help

Q=g
©

Project Wiorkspace x

e
i ;&‘Targetl j & E

i

Help

9 Target 1
—-£5 Source Group 1

i Ewxpand Al I Collapse All I

Option Walue

+ main.c
Startup,s

=1 Stack Configuration {Stack Sizes in Bytes)
Undefined Mode
Supervisor Mode

00000 0004
00000 0004

Abort Mode 00000 0004
Fast Interrupt Mode Cex0000 0004
Interrupt Mode 00000 0030

00000 0400

I

WPE Clock = CPU Clock
HCLE Pin = CPU Clock | 4

User/Systemn Mode
=|- WPEDIY Setup

YPEDIY: YPE Clock

KCLKDIY: XCLK Pin

= PLL Setup v
MSEL: PLL Multiplier Selection 5
PSEL: PLL Divider Selection 2
=1 MAM Setup Iv
MAM Contral Fully Enabled
AR Timing 4
Texk Editar l}\l:onﬁguration Wizard ,zl
= m LI main Startup
*lcompiling main.e... -
assembling Startup.s...
linking...
é Program Size: data=1168 const=16 code=444
£||creating hex file from "LED_BLINE"...
5|"LED_BLIMNE" - 0 Error(s), 0 Warning(s). -
=}
3 | | | |\Build/ﬂ Command )\ Find in Files f || 1 | »
Simulation MM R

= 8tack Configuration {Stack Sizes in Bykes)
Undefined Mode
Supervisor Mode
Abort Mode
Fast Interrupk Maode
Inkterrupk Mode
serSwstern Mode
—|- WPEDIY Setup
YPEDIY: YPE Clock
KCLEDIV: xCLE Pin
—|- PLL Setup
M3EL: PLL Multiplier Selection
PSEL: PLL Divider Selection
=] M&M Setup
MAM Control
MaM Timing

Q0000 0004

Q0000 0004

Q0000 0004

Q0000 0004

Q0000 0030

(0000 0400

[w

WPE Clock = CPL Clock,
#CLE Pin = CPU Clock. [ 4
[

=)

2

W

Fully Enabled

4

Figure Show the method to configure Startup File for LPC2148.
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An example of C Code of Keil-CARM for Initial operation of LPC2148

If we want to write program Initial operation MCU by
self, we only add code command into the starting point of main
Program as in the picture below.

// Initial PLL & VPB Clock For CP-JR ARM7 USB-LPC2148
// Start of Initial PLL for Generate Processor Clock
// PLL Configuration Setup

// X-TAL = 12 MHz

// M(Multiply) = 5

// P(Divide) = 2

// Processor Clock(cclk) = M x OSC

// =5 x 12 MHz
// = 60 MHz

// FCCO = cclk x 2 x P

// =60 x 2 x P

// = 240 MHz

// VPB Clock (pclk) 60 MHz
// Start of Initial PLL for Generate Processor Clock

PLLCFG &= O0xEO; // Reset MSELO:4

PLLCFG |= 0x05; // MSEL (PLL Multiply) = 5
PLLCFG &= O0x9F; // Reset PSELO:1

PLLCFG |= 0x20; // PSEL (PLL Devide) = 2
PLLCON &= 0xFC; // Reset PLLC, PLLE

PLLCON |= 0x01; // PLLE = 1 = Enable PLL
PLLFEED = 0xAA; // Start Update PLL Config
PLLFEED = 0x55;

while (! (PLLSTAT & 0x00000400)) ; // Wait PLL Lock bit
PLLCON |= 0x02; // PLLC = 1 (Connect PLL Clock)
PLLFEED = OxAA; // Start Update PLL Config

PLLFEED = 0x55;

VPBDIV &= O0xFC; // Reset VPBDIV
VPBDIV |= 0x01; // VPB Clock(pclk) = cclk
// End of Initial PLL for Generate Processor Clock

// Start of Initial MAM Function

MAMCR = 0x00; // Disable MAM Function
MAMTIM = 0x04; // MAM Timing = 4 Cycle of cclk
MAMCR = 0x02; // Enable MAM = Full Function

// End of Initial MAM Function

// Start of Main Function Here

Figure Show the sample Code for initial operation of LPC2148
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