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\wasnas MCU i LPC2138 984 Philips W&ataan OK Asgll

Select Device for Target “Target 1°

CPU

Vendor:  Philips

Device: LPC2138

Toolzet: AR

Data bage Description:
£3 LPC210E - ARk FTDMI-5 bazed high-performance 32-bit RISC Microcontroller with Tk
£ LPC2114 51 2KE on-chip Flash ROM with [n-System Programming [15P] and [n-4pplic
€1 LPC2119 32KE RaM, Vectored Interrupt Controller,

Twio JART . one with full modem interface.
£ LPCa124 Twio |22 senial interfaces, Two SPI zerial interfaces
£1 LPC2129 Three 32-bit tirmers, ‘Watchdog Timer,
£ LPC213H Feal Time Clock with optional batter backup,
£ LPC2132 Brown out detect circuit
€1 LPC2134 General purpoze /0 pine.
= CPU clock up to BO MHz, On-chip crestal ozcillator and On-chip PLL
e =
£,
€1 LPC2148
£3 LPC2194 -
< >
] Cancel | Help

ufsanidentiuuaefies MCU  lufiGeufenuds “lu%um@uﬁiﬂmﬂﬁ‘mmfﬂﬁlﬁ’@%@uﬁudﬂ
Ha4n132zi1n"3 Copy W& Startup 184 Keil a4t MCU 184 Philios 1n14lu Project Anavidalal Tne
Startup TnFazifludiuaesnisinvuarGuiunsinauldfu MCU 19y nssmuad Stack uaznns
AMUAAINITN WAL Phase-Lock-Loop #19°] AeufasGuduinaunulsunsufie enas T
i TsunsuiisFendun e Faaius Al reun1 iU AN ElE MCU 1ot

usiEiesanning Startup 194 Keil-ARM 11 flulnldnnenueduauua %qrﬁ’wummmw‘mmﬁﬁmm
WNUN209 Keil 199 ﬁqﬁuﬁﬂﬁwumLL@zmiﬁmumﬁm’N@ﬂN%ﬁm’mmeﬁmﬁu@gﬁumﬁfé’iﬂqmizﬁﬁﬁu
uasm “ET-ARM STAMP LPC2138” lianunsaldanlng Startup 18iun sieaiinnsudlaAsaiaaniug Favhy
reuazldTsunsy Keil ARM lumsudamdalsiu §ldacdaadnluuflalng startup Wnailpegesiuun
sUuuulvignAeIRsaiuAYINA@IN1ITeILesA “ET-ARM STAMP LPC2138” #ntl soiuluftseuusing

@an “No” e lalsf Keil uvision3 finn1s Copy g Startup 283 Keil-ARM a1t lu Project HRne

msnanIdsunsu LPC2138 aag Keil ARM -3- WWW.ETT.CO.TH



ETT

AaasNaNIsWAINITUSWNSNARIURs A ET-ARM STAMP LPC2138 magl Keil ARM

Mision3

.\:?/ Copy Philips LPCZ100 Startup Code ko Project Folder and Add File to Project 7

es I Mo

o al

4. 1WinnnT Copy File @8 “Startup.s” finne andl 4awaanldly CD-ROM Fafuldlu Folder e
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Philips LPC21.38
wtal [MHz] |15.EEDE [ Big Endian
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External Memony
Start: Size; Start; Size;
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/*k****************************************************/

/* Examples Program For "ET-ARM STAMP LPC2138" Board */

/* Target MCU : Philips ARM7-LPC2138 */
[ * : X-TAL : 19.6608 MHz */
/* : Run Speed 58.9824MHz (With PLL) */
/* Compiler : Keil ARM V2.32a %/
/* Last Update : 1/September/2005 /)
/* Function : Example Use GPIO-lon Output Mode */
/* : LED Blink on GPIOl.16 */

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

#include <LPC213x.H> // LPC2138 MPU Register

/* pototype section */
void delay led(unsigned long int); // Delay Time Function

int main (void)

{

PINSEL2 &= OxXFFFFFFFC; // Makesure GPIO1.16 = GPIO
IODIR1 = 0x00010000; // Set GPIOl.1l6 = Output
IOSET1 = 0x00010000; // Set GPIO1l.16 Output (OFF LED)

// Loop Blink LED on GPIO1.16 //
while (1)

// Loop Continue
{

IOCLR1 = 0x00010000; // Clear Output P1.16 (ON LED)
delay 1ed(1500000) ; // Display LED Delay
IOSET1 = 0x00010000; // Set Output P1.16 (OFF LED)
delay 1ed(1500000) ; // Display LED Delay

}

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

/* Delay Time Function */
/* 1-4294967296 */
/***********************/
void delay led(unsigned long int countl)
{
while (countl > 0) {countl--;}
// Loop Decrease Counter

frataldsunsulWnsswsyu 1 A2e A1 GPIO1.16
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E= = =]
i $|Target1
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+-1 Target1

R=NENNIEED
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/% Examples Program For

/% Function

#include <LPCZ213x.H>

/% pototype sSection ¥/
wvoid delay_led{unsigned long int);

int maini{wvoid)

{
PINSELZ &= OxFFFFFFFC;
ICDIR1 Ox00010000;
IOSET1 Ox00010000;

// Loop Blink LED on GPIO1.16 //

TR R e sy
"ET-ARM STAMF LPCZ135"™ Board */

/% Target MCU : Philips ARM7-LPCZ138 */
/¥ : E-TAL : 19.6605 MHz */
i : Run Speed 55.9824MHz (With PLL) Rt
/% Compiler : Keil ARM V2.32a */
/% Last Update : 1/September/zZ005 &

: Example Use GPIO-1 on Cutput Mode &
£* : LED Blink on GPIOL1.14
l,."wa—a—a—a—wa—a—xwa—a—wﬁa—a—xa—a—a—a—wa—wxwa—a—a—wa—a—xa—a—x*wwwa—a—wa—a—wa—a—a—a—a—ww;

*/

I

i

12
i
i

LPCE2138 HPU Register

Delay Time Function

Makesure GPIOLl.16 = GPIO Function
Set GPIOLl.16 = Output
Set GPIC1.16 Output Pin (OFF LED)

whileil) /¢ Loop Continue
{
TOWT.R1 = Mwnnninnnm- A4 Clear fmtrnt PAin P1O1Aa (OW TLRETY Jﬂ
4 »
Textl

Cutput Window
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Wanduwanalu «C” luntvauusirlide Save TaaldArda File — Save As... udonvuntauas

wnanarealnaily . main.c” fag

Save in: | | LED

=) LED_BLINK
|| LED_BLIMK
B Skartup

File name:

imain.u: I

Save

Save as ype: |.&.II Files [*.7]

j Cancel
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Beudsannds Save TWAilu “main.c” udaazwindrdneusuessndnassinelullsunsuaziin

nglagutaslunuuting e Comment, Fauds way ANAY ueu Fegauilifludanaa Keil uVision3 @4

annnsnuanuazianssiadnaselfatnailununnny viniiesanissulilsunsuson Asgil

£ LED_BLINK - s¥ision3 - [C:\Keil\ARM\LPC2138)\ EDAmain.c] EEX
Eile Edit Yiew Project Debug Flash Peripherals Tools SWCS window Help =
S =)- ] =) P B -] éh 4 B & a BE e
55 ;;\"'|Target1 j & =
Project Workspace x B Y =
-
+-9] Target 1 02 /* Examples Program For "ET-ARM STAMP LPCZ138"™ Board +/ —
03 /% Target MCU : Philips ARM7-LPCZ135 3
04 /¥ : X-TAL : 19.6603 MHz 3
s /" : Bun Speed 55.98Z4MHz (With PLL) L
06 /* Compiler : KEeil ARM V2.3Za L
07 /% Last Update : 1/3eptenber/Z2005 7
08 /* Function : Example Use GPIO-1 on Cutput Hode *f
03 /* : LED Blink on GPIOL.16 if

0 R R R AR R R R A A AR A AR A AR AR AR AR R A AR AT AR A AT AN

12 #include <LPCZ213x.H> /f LPCZ138 MPU Register

13

14 /* pototype section */

15 woid delay_ led{unsigned long int); /¢ Delay Time Function

18 —
17 int main(void)

18 4

19 PIN3ELZ &= OxFFFFFFFC; /f Makesure GPIC1l.16 = GPIO Functio
20 ICDIR1 = Ox00010000; ff et GPIOL.16 = Output

21 IOSET1 = Ox00010000; I ff Zet GPIOL1.16 Output Pin (OFF LED
22

23 // Loop Blink LED on GPIO1.16 //

24 while (1) /¢ Loop Continue

25 {

28 , TACT.RA = (000t nnnm - /4 Clesr rmirwor Pin BP1od1a om TR BT

| | ¥

_ £ Qﬂl | Textl

Cutput Window

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

Simulation L:21 Ci41 UM

7. ¥neds Add File iU Project File Tnelfidennanundfidnds Project — Components,
Environment, Books... ﬂﬂﬂ&ﬂﬁﬁﬂﬂﬁ Tab Project Components LL&’QLﬁﬂﬂﬁ Add File ﬁl?f‘ﬂ\‘lmﬂuﬁlmﬁﬁ
19 uganiu Project File

Taelunseusnliidan Files of type i “C Source files(*.c)” %ﬂ%ﬂ?’mg%’amﬁﬁhﬂﬁﬂu Source
Code N @iy Ineluiiilfaenaaniundilanenaeslndde “‘main.c” udaden Add iedufinlndde
“Startup.s” 1" l139uU Project Files fnakals

ancilsidentaun File of type Tualiili “ASM Source files(*.s*;*.src:*.a*) %wzﬂmng%mmiﬂz{
Startup.s fdiulutesuansialag Iinnnsaanundilanauaeslng “Startup.s” udai@en Add iadaia

Il “Startup.s” W lilsauiu Project Files Misaald
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Wannnde Add dde “main.c’ waz “Startup.s” WU Project File uiizavfaaudaliaand

Close aLilun198uganI9da Add File Fazléinsgy

Components, Environment and Books

Project Campaonents l Fu:ulu:lers.-"E:-ctensiu:uns] Bu:u:-ks]

Project Targets: #7714 | ¥ | | Groups: ¥ ¥ Files T+
Source Group 1

Set as Current T arget | Add Filez

] | Cancel | Help

Add Files to Group ‘Source Group 1°
Lok, ir: |E} Ex1 j £5 EE~

i c|

File name: Add
Files of type: | C Source file [*.c) | Close
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Add Files to Group 'Source Group 1°

Lack in: | 2 EX1 -

© cF B~

E Skartup,s

File name: Startup.z

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

- Cloze

Components, Environment and Books

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

Target 1 Source Group 1

Set as Curent Target

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

X)

main. o
Startup. z

&dd Files

OF. Canizel |

Help

TINAIRNNNIN1349 Add File 19 “main.c” uae “Startup.s” 1iu Project File 1lunBavioeuan az

i ! v
Aunmiinuiides Tab 294 File YsnnTeves File 113 2 TWiwiudos
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1 1 %3 1 1
8. Wnnsdautlaldsunsuiedenauizaufasudn InelipdnmndniwyAnda Projects — Rebuild all

target files Taltlsunsn Keil uVision3 azynnisdaiililsunsy Keil ARM vinnnsudamndaliiui

K7 LED_BLINK - aVision3 - [C:Weil\ARM\LPC213B\ ED\main.c]

Bl File Edit Wiew Project Debug Flash Peripherals Tools S¥CS Window Help _ |5 X
S-2=N- ] 2 P B -] ¢4 # & a RBE e
& ¥ s Target &=
e Tertepess x 07 /* Last Update : 1/3eptewber/zZ005 L Zl
= ﬁ 08 /* Function : Example Use GPIO-1 on Cutput Hode *f
-1-+£5 Source Group 1 0y : LED Elink on GPIOL.16 L
+- [#] main.c M /TR AR AR IR AR RAATAAATARAATAARTARAATAARTAAAATARTR TS
Startup.s 1
12 #include <LPCZ213x.H> /f LPCZ138 MPU Register

14 /% pototype sSection %/
15 woid delay_ led{unsigned long int); /¢ Delay Time Function

17 int main(void)
1|

14 PINSELZ &= OxFFFFFFFC: /¢ Makesure GPICL.16 = GPIO Function
20 ICDIR1 = Ox00010000; ff et GPIOL.16 = Output

21 IOSET1 = Ox00010000; ff Zet GPIOL1.16 Output FPin (OFF LED)
2

23 // Loop Blink LED on GPIO1.16 //

24 while (1) /¢ Loop Continue

25 {

26 ICCLR1 = Ox00010000; /f Clear Output Pin P1.16 (CM LED)
27 delay led(1500000) ; /{ Display LED Delay

28 IOSET1 = Ox00010000; /f Zet Output Fin P1.16 [OFF LED)

29 delay led{1500000) ; /{ Display LED Delay

30 b

a1

- -
1 »

g m K mair
Build target 'Target 1' :J

compiling main.c...
assembling Startup.s...

linking...

Program Size: data=1168 const=16 code=460

"LED_BLIME" - 0 Error(s), 0 Warning(s). -
L L L T S i T ’—‘
s s ™ ™ 7 | [»

Simulation L:23 il MM Ry

gevdsandaualdsunsuudaldnagniesuazlinindaianaialaau (O Error waz 0 Warning) fi
1§ Hex File Sai@aiiauiuiu@ee Project File 1a319ld Teffldannsntin Hex File dananalivinnis

Download 131 MCU T#ui

dauuziirlunis Iniial MCU nawEusunisyinauaasidsunsavan
deldnnsvinaiuges MCU fuss@nsningagn yaluguasapnadalunislsznanafnds uaznng
NauAITINMUAA1GNe L MCU Fasig
- pasrinstumAn PLL WA Processor Clock (colk) = 58.9824MHz taelunadiifiidian XTAL 1flu

19.6608MHz Fiag A1 M(Multiply)=3 ua P(Divide)=2 waz FFCO =235.9296MHz

AYTATMUAAN VPB Clock (pelk) WA lupsanileaes cclk 1i3a 29.4912MHz

AYTANUMUAAT MAM Timing T¥HAN 3 Cycle 284 cclk (MAMTIM = 0x03)

A2TN1UWAAT MAM Mode {14 Full Enable (MAMCR = 0x02)
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TnanistinuunAsineAsnaadnesiutiu aqmnsarinld 2 38Ae n1s@aw Code A1Adlultlsunsuiig,
dauauewiannm viraldnis Copy Inanidu Startup File a¥el3BavFasuaannldany antduasds Add
Startup File 19911411 Project Misa$1971 TannsmsageuLaz A8 Startup File 1Hd 4181309
1% 2 wuy Ae W ldudla Code AdalulWdniuAnufieanis vive IdnnsnnviuaAn Startup File aMnuEinmng
Tlsunsues Keil uvision3 109 duialfifinanugzaansanisldanuaewuzin lld3ansud ol deuuilas
ANAIN Keil uVision3 axAgA
N19MSAA€BLUAN Startup File

o o 4 o o 2oy C oA 2y
w18 Startup File A8 1U999ANAIIRATLTUNINENAUNIMNIUIEY MCU  NaUNAzEFUNN
nuaNAAIeTewa Tnellsunsuiiedly Startup Tidazinuiing Initial n19vinauzes MCU Tudau
dl o [~ I Zj/ =3 o o ul/ dd‘ al d? dJ v 1
Nanflunau arniidsaznzlanldinnuauadsluldsinsunmanmd@ewan senndildnmasausn

1849 Startup WA s leiee Thaanaany Tab 2e4lWd Startup waaLaen “Expand All” @9aziiiuani

nmual3lu Startup File fagll

K2 LED_BLINK - aVision3 - [C:\Keil\ARMILPC213B)\LED\Startup.s] CEX
File Edit Miew Project Debug Flash Peripherals Tools SWCS Window Help — | F ﬁ
2@ B ®|& Q o 7 @
L w ;&|Target1 j & =B
Praoject Workspace x
-84 Target 1 e IMI Help
=I5 Source Group 1
T Thain.c fatelatatel yale
Startup.s —|- Stack Configuration {Stack Sizes in Bytes)
Undefined Mode 0:x0000 0004
Supervisor Mode 00000 0004
Abort Mode 0:x0000 0004
Fast Interrupt Mode 00000 0004
Interrupt Mode Ox0000 0050
User/System Mode 030000 0400
- ¥PEDIY Setup [v
WPBDIY: ¥PB Clock, WPE Clock = CPU Clock | 2
KCLKDIV: XCLE Pin HCLK Pin = CPU Clock | 2
- PLL Setup [v
MSEL: PLL Multiplier Selection 3
PSEL: PLL Divider Selection z
=I-MAM Setup FLL Dvider 7 Value v
MAM Control Fococo=CCLE =2+ P Fully Enabled
MAM Timing 186MHz <= Fooo <= 320MHz 3
Text Editar }\Eonﬁguration Wizard ."{

_ = m | @B main Startup I

*|Build target 'Target 1' -
compiling main.c...
assembling Startup.s...

é linking...

£ Program 3ize: data=1168 const=16 code=460

5|"LED_BLIME" - 0 Error(s)., 0 Warning(s). -
o

E | | | [\Buildl,'{‘ Command }\Findin Files l.-'r ||< |>
For Help, press F1 Simulation UM RJw
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= Stack Configuration {Stack Sizes in Bytes)
Undefined Mode 00000 0004
Supervisor Mode Q0000 Q004
Abort Mode Q0000 0004
Fast Interrupt Mode 0000 0004
Inkerrupk Mode Q0000 aos0
IUser5ystern Mode 0000 0400
—- YPEOIV Setup [v
YWPEDIY: WPE Clock YPE Clock = CPU Clock | 2
ACLEDIY: ®CLE Fin ®CLK Pin = CPU Clack [ 2
- PLL Setup v
M3EL: PLL Multiplier Selection 3
PSEL; PLL Divider Selection 2
- MAM Setup [v
Ak Control Fully Enabled
M&M Timing 3

LAAINITATUUAAN Startup File 115U LPC2138
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M228149 Code NMETURI Keil ARM #131A5U Initial N15%1197%229 LPC2138

dusulunsainsasnisdaulilsunsy Iniial N19N9NUER9 MCU 189 nandnsanals Iasnisina

Code A& 1 ludanBuAUNTNIN9IUL89 Main Program fasiaaeing

// Initial PLL & VPB Clock For ET-ARM7 STAMP LPC2138

// Start of Initial PLL for Generate Processor Clock

// PLL Configuration Setup

// X-TAL = 19.6608MHz

// M(Multiply) = 3

// P(Divide) = 2

// Processor Clock(cclk) = M x OSC

// = 3 x 19.6608MHz

// = 58.9824MHz

// FCCO = cclk x 2 x P

// = 58.9824 x 2 x P

// = 235.9296 MHz

// VPB Clock(pclk) = 29.4912MHz

// Start of Initial PLL for Generate Processor Clock

PLLCFG &= 0xEO; // Reset MSELO:4

PLLCFG |= 0x02; // MSEL(PLL Multiply) = 3
PLLCFG &= 0x9F; // Reset PSELO:1

PLLCFG |= 0x20; // PSEL(PLL Devide) = 2
PLLCON &= OxFC; // Reset PLLC,PLLE
PLLCON |= 0x01; // PLLE = 1 = Enable PLL
PLLFEED = OxAA; // 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 |= 0x02; // VPB Clock(pclk) = cclk / 2
// End of Initial PLL for Generate Processor Clock

// Start of Initial MAM Function

MAMCR = 0x00;
MAMTIM =
MAMCR =

// Disable MAM Function
// MAM Timing = 3 Cycle of cclk
// Enable MAM = Full Function

0x03;
0x02;

// End of Initial MAM Function

// Start of Main Function Here

LAMIAIDENY Code AIUSU Initial N1591191U DI LPC2138 NawtsNAUiNa1uly Main 1uswnsu
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