Proteus 1/j & ARM7 52546 T /it

Proteus {AE ARM7 214 F A%

% Hhic
chentuo@ms.xab.ac.cn
2007 #6 A 27 H &E14GK B 200848 A 22 H

W
i E% 4 Proteus /&7 Labcenter electronics /A ) EDA T 244, Proteus t.f5 +H
SEMI S, EARR) AR, BT EAMILE EDA TH—FEMA K. PCB HEhok N\ T ALk
KRB B Dy RESS, AR DhRE S, AR R 0 TR BN, ARG BRIV, T LA
FEAEIET I B ) R R Y B, FE SRR g R ST R, i o M, IR ReE B2
17 e S N R, B o REHC B (0 R RLES R g B ITINEE, AT EI1, Proteus
MRS T e TR TR ST ! Proteus 7= i RYIMB A S T ki) VSM BoR, H AL
X T A R eI R T IR B S — T B Proteus 1] LU EL 8051, ARM. AVR,
PIC 5y bL, AR —KAEE TS PR A B AE. 52, proteus 2 MRE IR, LT
B A RET !
Proteus ik ARG B 5 &P G MR EIELE PC Fghv] 58 s J5U 3 ¥ v ol e 1/ L. PCB
BT BRI P, SR 2T RTS8 E R AN I R I 7R
Proteus ] LRI Keil uVision Bt &1 4, 7£ Proteus HLifmH R # K, 7F Keil g5 CiES
Ty, Wi B
EAT
® SPICE 2 T IR 50 BIE S 50 a8 F, %304 Simulation Program
with Integrated Circuits Emphasis. F T f 2% (1 1E BRI Dy R i) s, DU T 1l
HLER IR AT 0 o R 2R TR BRI 515 5 H B 07 3. SPICE & 1975 4 i i HL AR JE K%
fAZ R 532 Donald Pederson 71 HL 1Al 90 S 46 & 0 S0 A2 1 o 35— WA 28 — iR 2
Fortran I 54511, WHE=MOTMHH CIESEHWE.
® EDA i 7%t A%k (Electronic Design Automation) f{4i5 .
® Proteus VSM [l R4 ki (Proteus Virtual System Modelling (VSM))4H & T IR &4
(1) SPICE HLERA EL. B AF AR HIAS A, SEIL T Se 3 IR T pcdas hl 2 e v 1 P ) 47 22
S R L IE A AE A 3 R 2 R 2 6 IR T (R T R ARk Tl g

T2 HniR
A NV AZEAT -
o BRI FH I RN R T FL R JEA
o AR,
o MALIIERZME,
o SERFIIRERZEME
o ARM HiAKERL,

& THE
Je4c%E Proteus 7.12. FEFEATMMELE ST, SLF/MHUH, 21T setup7l.exe.

R 2E BE G 22 4% ey © 2007 - 2008 1




Proteus 1/j & ARM7 52546 T /it

B & (L)

— W] Proteus

. Proteus RIS 1914 H

v HBREBET

Keil for ARM &7 ¥ 115 I B

Keil for ARM 5] 1. UART FEFE#i 5 sk 1) 1T
Keil for ARM 5245 2: A/D F&F3H 5l k4 E
Keil for ARM 5245 3: GPIO /7 ¥ it 5 s 1) 2L
Keil 55 Proteus 4 1 FiL R 17 B

ARM [ FF KR

s s

s

s

o=k Sk E L

s

R 2E BE G 22 4% ey © 2007 - 2008 2




Proteus 1/j B ARM7 5256 T/t

—. #J¥R Proteus

7EH Proteus AT RS BRI B 287, FAT15E3E4F Proteus, 15 Proteus H i fr i+,
#% Proteus [FHEA HIVERITNRE o

= 34E Proteus
TE4H VLI WL Proteus 22256 REI0 A8 H 1 W . txt 7,

Bzl Proteus [RIBEI%1T
i > i FLF > Protues 7 Professional > ISIS 7 Professional
7£ Proteus & &It 1) View Sample Designs % KW ik#¢ Yes, % Proteus H il 14

T

||

There are a large number of zample designz which demonztrate mary |

azpects of Prateus including the WSk microproceszsor simulation capat

Do pou wizh to view these now?

Mo Dan't zhaow thiz dialogue again®

Protues 7 Hili (A 16 41, Wi FER.

EFR Fos | 2ERL 2z BHA
[ )Graph Based Simulation I 200T-B-28 22:04
[[)Interactive Simulation I 2007T-6-27 T:48
[ )Schematic & FCE Layout I 200T-B-28 22:27
) Tutorials Ik 2007-8-28 17:05
[C)VSM Chess Ik 2007-8-2T T:47
) VSM for 8051 Ik 2007-8-2T T:48
VSN for ARMT Ik 2007-8-2T T:48
C)VSM for AVE Ik 2007-8-2T T:48
[C)¥SM for Basic Stamp i 2007-6-27 T:48
VSN for HCL1 Jrisk 2007-6-27 T:48
[CIVEM for FICIO Jrisk 2007-6-27 7:47
[CIVEM for FICI2 Jrisk 2007-6-27 7:47
VSN for FICIE Jrisk 2007-6-27 7:47
[CIVEM for FICIS Jrisk 2007-6-27 7:47
[CIVEM for PICZ4 Jrisk 2007-6-27 7:47
[CIVSM MELAE Viewer Jrisk 2007-6-27 7:47
TEAN U] DB 5% 1

hE

Proteus 7 & %1 1SIS 7 Professional Ji 3wt v] LA 47 B4 0 F B HEAT T B, (A
LT [ [ [ m | A, DR s Ui ol AT M B s 0 A

(AR pip=m
K36 Proteus B HISEH)
TEAH N 2 W% 1.

R 2E BE G 22 4% ey © 2007 - 2008 3




Proteus 1/j B ARM7 5256 T/t

—. Proteus Ef#I{YERNER

2 ) GAE B AT TR

® Proteus /M 44.pdf

® PROTEUS %5 i5i.pdf

® ProteusVSM.pdf

® PROTEUS W ff.pdf

® Proteus #fE 1 Z A[].pdf

® Proteus #Ft 2 Z B HUCF. pdf
® VSMSHOW.ppt

® Proteus T A[]#fE.doc

R 2E BE G 22 4% ey © 2007 - 2008




Proteus 1/j B ARM7 5256 T/t

=. Proteus B&i%it

i 1] Proteus 1j F (1 FEAM & BHER 2 Bl BEI, JFREAT SR BCE . il B EAE T 1S1S J5
BEMARG . Nl DSEER K ARM (5E B, A 4i a1 Proteus JEAT R SR H I ¥ it

B3 Proteus [RIBEI&T
® Jfih > P FLY > Protues 7 Professional > ISIS 7 Professional

PRUOTED

ISIS SCHEMATIC CAPTURE

DESIGN
SUITE

Electronics Design

From Concept

ISIS Prafessional »7.1 SP2. 7

Loadina

PILIEEES

+AFEUOENEYY®DE S T E

COf (et [ [ [ I [ W | @ vobesages || [Roatsheet

FIEERERT
PRINKIZ: % 1504 100 th (1 th = 0.001 inch). 40 B 75 S Al AR v 4RaK 222 15 A 3 B AR o

R 2E BE G 22 4% ey © 2007 - 2008

5




Proteus 1/j 5 ARM7 SZ5; T/

IR AR

® File > New Design

S5 Create New Dezign

Select a template to act az the default for the new design:
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® [iEmHYiHE. Design > Configure Power Rails ... 7 E&E: FE BT EE R,

i5is Power Rail Configuration
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e
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® G ANFUEHIIA . i New, FEFH OO IRHE A AN HUTAE 3.3V, IRITHIYEHESS .
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o
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Component 4 alue: |LF'|:2'I 0E

2]
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Hidden: Help
Data

LCancel

LISA Model File: |

Frograrm File: counter hex
Clock Frequency: | 11.0532MHz
FCE Package: |SOFP4-7A7

Other Properties;

|| 7| [Hide &

LedLed el Lo

Exclude from Simulation
Esclude fram PCE Layout
Edit all properties az text

Aftach hierarchy module

Edit Component XiHIE

® iiidi Program File (RIS E 4240, FRin B2 5 U714 H ARFLY S0 counter.hex, OK.
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Simulation must be paused whilst meazunng!
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M. Keil for ARM &3

4= Keil for ARM
o EATMIEEEE 3 mdk302a.exe, X JF4h 2%
HRE: 23525 Help > About H R RA S 2228 ORI iR A V3.02a AN .

Setup RealView Nicrocontroller Development Kit V3. 02a

Welcome to Keil 1 Yision3 KE I E
Release 7/2006

An ARM® Company

Thiz SETUP program installs:
RealView Microcontroller Development Kit V3.02a

Thiz SETUP prograrm may be uged to update a previous product installation.
However, you should make a backup copy before proceeding.

It is recommended that you exit all \Windows programs before continuing with SETUF.

Follows the instructions to complete the product installation.

Setup

Mewst »» Cancel

ller Development [ X |

| License Agleemnl - DZ KE I E

Flease read the following licenze agreement carefully. An ARM® Company

To continue with SETUP, vou must accept the terms of the License Agreement. To accept the
agreement, click the check box below.

i . A
End-User License Agreement for Keil Software —
Development Tools
IMPORTANT-READ THIS AGREEMENT CAREFULLY
THIS END USER LICEMCE AGREEMEMT (“LICENCE™) IS A LEGAL AGREEMENT
BETWEEN vOU {EITHER A SINGLE INDIVIDUAL, OR SINGLE LEGAL ENTITY) AND
KFTl {MFANTMNG KFTI FI FKTROMTE GmhH AMD KFTI SOFTWARF. TMC.Y FOR THF
v | agree to all the terms of the preceding License Agreement
— Keil i Setup
<< Back Mewst »» Cancel

® I UFAIPMY, Next

Setup RealView Nicrocontroller Development Kit V3. 02a

Folder Selection KE I E
Select the folder where SETUP will install files.

An ARM® Company

SETUP will install prizion3 in the following folder.

Toinstall ta this folder, press ‘Mest’. To install to a different folder, press Browse' and select another

falder.
Destination Folder
%E:\Keil Browse ... I

<< Back Mewst »» Cancel

R 2E BE G 22 4% ey © 2007 - 2008
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PR H R, T

Setup RealView Nicrocontroller Development Eit ¥3.02a |§|

Customer Information Dz KE I E

Please enter your information.
¥ An ARME Company

Flease enter your name, the name of the cormpany for whom vou work, and vour E-mail address.

First Mame: |Tuo

Last Mame: |Chen

Compary Name:  |home

E-mail: |chentuo@ms. xab.ac.cn

— Keil 1Wizions Setup

<¢ Back Mext »> Cancel

HEEMER, T2

Setup RealView Nicrocontroller Development Eit ¥3.02a |§|

Setup Status DZ KE I u

An ARM® Company

K Wision Setup iz performing the requested operations.

Install Files ...

Installing Blinky.c.

IENEENEEEENENEEEN

— Keil 1Wizions Setup

<¢ Back Mewt > Cancel

SRR AR, R

Setup RealView Nicrocontroller Development Eit ¥3.02a |§|

Keil u ¥izion3 Setup completed Dz KE I u

An ARM® Company

K Wision Setup has performed all requested operations successfully.

¥ Show Release Notes.
v 4dd example projects to the recently used project list,

W Fietain cument pision configuration.

— Keil pVizioh3 Sefup

c< Hack Finish Cancel

50 Finish

i Mt Keil for ARM
® )iz Keil uVision3, File > lisence management
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License Nanagement

Single-Uzer License iFlnating License | Floating Licenze hdninistrator |

~Customer Information Computer IT
Hame: iTun Chen {CID: iCBZTZ—S}{'TIB
|

Company ihome

Ensil'  [ohentuding, nab, ac. o Get LIC vis Internet... |

| | Support Period |

Wew License ID Code | ada 110 | vninstail |

Close | FEEh
o AT EHF T Keil_lic_v3.2.exe, XWidiigfr

Eeil License Creator

MCU type

51 IPr-:nfessi-:nnal Dewelopers ;I
i 1BR

i~ =51 I'l'l'ith computer ID code LI
{+ —AEM [l B

[¥ External CID cnlEBETE—S]—[’i’lQ

Generate
IS -ME0TE- W HLUT - DT F-Z 50 Th
SH= IK#.MUC—ESEIT—SIDD‘.-’I Cancel

# Keil License Management % 1/ [f) CID (X H.j& C8Z7Z-5HL1Y) & #% Keil License
Creator [{] External CID co ', i Generate %4, 4:p LICO A1 SN. ¥ LICO &% Keil
License Management % 71+ ff] New License ID Code i AHEH, i Add LIC #41, @&,

License Nanagement

Single-User License iFloating Licensze | Floating Licenze Ad.ministratorl

—Customer Information Computer ID
Hame: iTuo Chen ’>CID: icazvz-smm

Company: lhom e |

Email: Ichentuo@ms. xab. ac. en Get LIC wia Internet... I

Froduct | License ID Code (LIC) | Support FPeriod |

RealView MDE-ARM MWPPCQ-HSHSX-MSOTS-WHLUT-1WQIF-ZSATV Expires: May 2028

Few Licenze ID Code MEFCQ-HEHEX-MS0TS-WRLUT-UWQIF-Z30TV Add LIC I Uninstall I

bk LIC Added Sucessfully #*

Close | Eiidiul I

*** | |C Added Sucessfully *** £Ji License 1D Code ¥ k).
® Close

R 2E BE G 22 4% ey © 2007 - 2008
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F. Keil for ARM 3:f5] 1. UART #Fiit5BBRAEAER Keil
CARM #wi%¥8%)

il UART1 Kt 45 “Hello World”,

HF: UART (Universal Asynchronous Receiver/Transmitter) & 551k #%. UARTO
WFREE T 1; UARTL HERER I 2,

BRI T

POASANENTZ

POSRxD 1/ PUUNS ENTI o 0o ]
POADVATEACAPIO (22 - - T ]
POAMGTENGAP A [ ]
POAZDERIMATIO ]
POAXDTRAMATIA ]
POL14DCD1/ENT] ]

PO EINTIUA T 20 HATE

POATIZAR 1 S0 KAAWTIZ
POABCAF 1 IMECT
POASMAT] ZW0EH |—

POMAT | FESELVENTI
POZ4/PUMEST AR

POZT{A INDAC A PDL 1AW

POLZEAIN 10C.APD 2 (=

POZSVA INZAG APD ST
POIVAINSEINTICARD

P1.15T RAEEFKTD

P 1 TTRAG TN |
P4 Z1(F IP ESTHTO (— o
P 1 T2 IPEETRTY ==
P A THRIFEETHT2 L2
PAZWTRACEDLE (o5 -

P 1251 s -
P12ATCE 0
=
FAZTIO L
P12
F1ZNTCK o -
13T
PAINTRET | .

B [ 1R [
FTH Keil B
FIFEAHMIH: Project > Open Project...
EHEFEE ) | hello | @« ck EF-

B hello. 2

EHE M |helle. W2 13 @)

IHZER (T): |Project Files (. uwv2) | By

pri e Y=
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WREOFAEIH . WA N - A Keil TH .

£1iE Keil NH
® iz Keil uVision3

MG LR

Eraert Wiskapane =

Bfe o™

i 3
{0 o W e v Ll o

RN

Keil uVision3 &
®  UEgnitay Keil WA A [\ 16 g i3 8 25 AN R 183 204805 .

(1) Project > Components, Environment, Books... 5 ¥ & b5 & , i Components,

Environment and Books X} iFHE.

Components, Environment and Books

Folderz/Extenszions |

@ [ eil AR >
—

|

|

|

I

H:
HC:
E:

Il.:: = e

AEAa

Begfile:

~Dewelopment Tool Folders ~Default File Extensions:

"
(\ i~ use)settings from TOOLS, IHI: Demn |,.cc—
C+ Source:i*-CPP
h=m Souree: i* asm
Object: |* obj
Library: |3'(-:|-i.b
locument: |* txt

X

~Select ARM Dewvelopment Taols

[ Use Beal¥iew  goliyiew Folder: [C\Eea1\ARNABINAON
Compiler =

Use Ee1l C
< 4 Compiler >

r Use GHU GHI-Tool-Frefix: Iarn-‘uc‘]jb-:-

=i

Compiler Cyemoas Folder: IC \Cwgnush

wE | W | seeeaee | |
WERIESR

fE Environment and Books X U AEF o] DLEFn e ds . BEE L. FESCHAT INC SCH45 1

BAR SBRNSCAT Y 4

(2) i+ Use Keil CARM Compiler il Use Setting from TOOLS.INI &iEHE, 5 %
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Proteus 1/j B ARM7 5256 T/t

PR
(3) ki “HfiE” ILHIRAFRE . R AR mdk302a DL ERCATEIX L2 Hi ) .
® i/ Keil T H
(1) Project > New Project, !/~ Create New Project X 1iliHE, &% H 424N ik
% hello.

Create New Project

RFFE D | hello -« ®m ek E-

iAW Ihellol | {RTF (5] I
RTFEEE () |Project Files fr.uv2) =] B

|

BB
(2) il “f#17” #4l, %or Select Device for Target ‘Target 1° XFiHE, &,

Select Device for Target "“Target 1°

CPU |

¥endor: Fhilips
Device: LPC2124

Toolset AHH

Data base Dascription:
€3 LPez103 # | [KEWTTDNI-S based high-performance 32-bit RISC Microcontrol
£ rreeioe — | [25BKE on-chip Flash ROW with In-System Programming (ISP} «
: 1BKE RAM, Vectored Interrupt Controller,
£ rrezios Two UARTs, I2C serial interface, 2 SPI serial interfaces,
€3 receiog Two timers (T capturefcompare channels),
i EAM unit with up to & PWM cutputs,
L et —| l4-channels 10Bit ADC,
£ rrezit Eeal Time Clock, Watchdog Timer, General purpose I/0 pins
€3 rreziza CPU clock up to B0 MHzr, On-chip crystal oscillator and On-
- €1 rreziza
€1 rrcziat
€3 rrce13z
- 3 reozise
€3 Lrezize v

< S | T

HRE HH fil

1 HE CPU 2EEY
7 Data base %% H ik $t CPU 2% (Philips A 7] 1) LPC2124 .th F), Description i H i
TN IR IA .
(3) ki “HfiE” e, PHPFORE R, #IAZEEH LPC2100 Jb AR R0 H ST i
IS A2 H o 3% 51 SO AR F TR g 12 AR B, AR AR A sh RS S BN
GNU g2 i A2 B8 SRS AN o 7 DAFRAT T2 S0 3 5 g 34

M ¥izion3

\ ? J Copy Philips IPC2100 Startup Code to Project Folder and Add File to Project 7

2w | #Fw |

RRER
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Proteus 1/j 5 ARM7 SZ5; T/

(4) Hili “27, WA ks “R7, TR E O S MBS o XK S
SR H B, 7E Project Workspace & ks /o H BRI IG 8 sh AR S, Xl
Startup.s i &5 %A, &, FE: KEIL MDK 3.03 BL_ LA KEIL A5 () CARM %i 1% 4%
T FrLAIRATZAE ] mdk302a.

B saacal sad

[ElFile Edit ¥iew Eroject Debug Flash Fepipherals Tools SWS Findew Kelp _ = x|
ER=A~N-] : B [4] e a 4 [ [
Sums WA s

= /

Project iforkspace 001
553 Terget 1 D02 /* This fils is part of the u¥ision/ARN development taols X =
Sk oA 01 /v Copyright SBIL SLEKTRONIT Gnbi 20022005 !
Startup. s 005 /* w/
008 /+ SMARIUP.S: Startup file for Philips LPC200D dewice series ¥t
o7 e v
i
009
0
01 e
B2 //en << Use Configuration ¥azard in Contest ems 02> +ns
013
014
015
s
017 * The SIARTUP.S code is executed after CPU Reset. This file may be
018 + translated with the following SET symbols. In wWision these SEI
018+ synbols are entered under Options - ASH - Set.
020+
021+ BEWAP: when set the startup code initializes the register MEMIAF
032 % which overvrites the settings of the CPlU configuration pins. The
023 % startup and imterrupt vectors are remapped from:
0% %  0x00000000 default setting (not remapped)
0%+ 080000000 when EXTHEN MODE is used
0% ¢ 040000000 when RN MODE is used
07 x
028, + EXTHEN_MODE: when st the device is configured for cods exscution
023 x

from external memory starting at address 0xB0000000. The startup f
»

030 # wectors are located to 0x80000000.
£l

Text Editor {Configuration Wizard /

BEU™ % |3 s

Gutput Windaow

[<T2T5 T Build 4 Command } Findin Files [ L« | »]L‘

For Help, press F1 Simulation [OVR B A

B
(5) 7 LYE45H) Project Workspace Hik#t Target 1, iz A, &l LPC2100,
Jt# Source Group 1 &%k Startup Code. 7 Project Workspace 1% [ 4b 45 i 3f 1k $% New
Group 4, B H A& h Source Code; % Source Code, £ i 7% #% Add Files to Group
‘Source Code’#ir4, ¥ Serial.c Al Hello.c SCf#s 25w H .

kZhello — Bisiond - [D:\lecture\builtin\myProjectihello\Hello. cl

Bl File Edit Yiew Project Debug Flash Peripherals Teols SYCS Hindew Help

ER= == e ) P ) I T W e a BRE oem
£ W gL /LPc2100 ~| &=
Praject Workspace = | oiEF j
o £3 reetm 02]/+ This file is part of the uision/ARN development tools *
s o 03| /+ Copyright KEIL ELEKTRONIE GmbH 2002-2004 *
£ Startup Code 04
Startup. s 05| /4 *
= Sewrce Code 06 /% HELLO.C: Hello World Example */
Serial. ¢ 07 i '
Hello. c gg /
10 | #include (stdio.h> /% prototype declarations for 1/0 functions /
11 #include <LPCZ21xx.H> /# LPC21xx definitions #/
12
13

LS e ————
15 | /% main program */
I e -

17Eint main (void) { /#* execution starts here */
18
19 /% initialize the serial interface #/
20 PINSELO = 0x00050000; /# Enable RxDl and TxDI *f
21 UILCR = Ox83: /# 8 bits, no Farity, | Stop bit *f
2 UIDLL = 97; /# 9600 Baud Rate @ 1GMHz VFE Clock *f
23 UILCR = 0x03: /% ILAE = 0 *f
24
25 printf (“Helle Worldin'): /# the "printf’ function call #/
26
27 while (1) | /+ in embedded program does not stop and
28 PRI /% never returns. We we used an endless *f
2 1 /% loop.  ¥ou may wish to put in your own %/
an |} /% code were we we printed the dots (..). %/
pin ]

e | ;I_‘

=|w = Startup. s Hello. ¢

Qutput window

[>T+ T\Buitd £ Command J, Find in Files 14 \»|J

For Help, press FL Simulation Li1cCil K

NI P AE
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Proteus 1/j B ARM7 5256 T/t

GEERE- 2 IIpA

WA Hello H N (UART F&/7 801D,
B

B¥s% 6: Keil GCC J3zh3f} Startup.s
C B
[ RRREE AR R KRR RIS AR RRRR IS SAAAIINR xxxxRAK
/* R uVision/ARM JFR LHEE—#45r, 75 Keil 2 A T Examples\Hello */
/* Copyright KEIL ELEKTRONIK GmbH 2002-2004 */
[ RRREE AR R KRR A I SRR RRRR IS SAARIINR xxx A AR [
/* HELLO.C: Hello World Example, */
[ RRREEAAAAAIR KRR RIS AR RRRRKSSAAAIINR xxx A AR [

/* 1/0 R AR >/
/* LPC21xx EX, 7F Keil 223 H 5K af LIk E|*/

#include <stdio.h>
#include <LPC21xx.H>

VER: WAL Kel | 228 HR ISR ICFBE<> T, FER™ BT ISR SCFBE
[RARII A /
7* YRF */
[FARI A /

int main (void) {

/* PIEE T >/
PINSELO = 0x00050000;
U1LCR = 0x83;

/7* TR IIZILIFHRIAT */

/* %5E UARTL (RxD1 Fl TxD1) */
/> 8 fifdlnfys, LAY, 1 fofFibfr, DLAB = 1 */

UIDLL = 97; /* 16 12MHz B8, PR 9600 bps */
/* UIDLM = 0x00; */ /* BREIE 8 7, BINZ 0, nTLIAHS </
U1LCR = 0x03; /* DLAB = 0, #HATHAWERIE®I >/
printf ('Hello World\n"); /> i “printfT REGTER 2/
while (1) { 7% —ARIBRFARIEA ST AR A, >/
/= ... >/ 7% BAMERA— TR . */

b /% PRAT LUK A SRS . */

s

S =1

(1) 7£ Project Workspace Hi£# LPC2100, #&J5Aiili i+ Options for Target
‘LPC2100' w4, 7EHfH X IHHE & E Xtal & 12MHz, JfiEH Use On—chip ROM F1 Use
On-chip RAM & #%HE .

External Bemery

o [ =] [ o [ =]
& =] [ & [ <]
7 [ =) [ LA

I T _Em

BB RIRIE R
R 2E BE G 22 4% ey © 2007 - 2008 21




Proteus 1/j B ARM7 5256 T/t

(2) fr LK+t Device IR, Wox CPU fZEHY S HARSCH) I o, X HTTH C&BoE
fl) CPU 2R, ik &I s

Options for Target "LPC2100°

Device |Target | Dutput | Listing| © | Asm | LA Locate | LA Mise| Debug | Utilities

Datshase: [Generic CEU Uata Haze |
Vendor: FPhilips
Device: LECZ124
oulsat: AEM
£ sursz ~| [AHNTTDWI-S based high-performance 32-bit RISC Microcentroller
: —  |Z5BEB or-chip Flash EOM with In-System Frogramming (ISE) and L
1EKB RM, Vertored Interrupt Controller,
Two URETs, 12C serial interfacs, 2 SFL serial interfaces,
Two timers (T capture/compare channels),
| [F¥M umit with up to 6 PHN cutputs,
' |4-charnels 10Bit D,
Real Time Clock, Watchdog Timer, Genersl purpose L/0 pins
CFU elock wp to B0 Mz, On—chip crystal sseillater snd On-chip
L
| >

wmE |
E/RCPUEE
(3) &$% Output #5%5, % Create HEX File S3EHE, Wi, W= hex iz AT #4730
4. #iidi Select Folder for Objects #%4H, 455 f i ORI A% .

Bt | Defaults |

%&‘B}Jl

Options for Target "LPC2100°

Tevice l Target Output IListingi C l Asm l L Locatel Li Misci Debug | Ttilities

felect Felder for Objects.. | Hame of Executable: [helle

(* Create Executable: . ‘hello

¥ Debug Informatio ¥ Browse Informati

V¥ Create HEX Fil HEX [HEX-386 | et | End: |
fzet: |
(" Create Library: . ‘\hello LIE |~ Create Batch File

—After Make

¥ Beep When Complete [~ Start Debugzzing

Erowse. .. |
Browse. .. I

™ Bun User Program #1 |

| Run User Program # I

wE |
WEHH
(4) %#% Listing #7%%, Fili Select Folder for Listings #44H, 878 421 list SCAEI%
HEk iR RJGET Assembler Listing 1 linker Listings S EHE . 3XLeE I A= i 7 7 2 BRIk
s, WRARAILEN], ] DA X3 E,

Bl | Defaaes |

%EB;'JI

Optavms fux Tacget ' LPEZION

Davics | Targae | Gutpur Lizting |c | hes | LA Locare] Th Mize | Mebmg | Uritivien |

elest Falder for Listings. |

¥ € Coapilar Lizting'
¥ Candjtiana

¥ Asssabler Lizting

[T € Brapracaszar Lizting:

7 Condi Lione: W Symbols  Hacras [Fioal aspassion ol x| [ Cross Befarence
¥ Lisker Listing: . \wllo.sw
¥ Memary Map ¥ Bublic Symbols & Line Bosbers [~ EBross Eeference

Pag Tidthe iT0 = Paan Lusthi B =
b gt
I Zymbols I ginclude File [ hsseally Cade
N
W 1s1

W Local Symbels W Cosment Becords ¥ Generated Symbal
[~ Linkep Cads Listing. . ‘hallo. cod ¥ Library Spabgls
Wi | mm | pefaais | Ll

oh [ RFE B P 2 M 2% Hholy © 2007 -

MWy R
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Proteus 1/j & ARM7 52546 T /it

TUABARBEORAFFERIN B, ol “HiE " FH IR B

Build B#r
7t Project Workspace F1i% 4 LPC2100, 2 J54iiiHfE#E Build Target (F7) @4, S

dREEE R B g RRERTE, A 0w

@l Build target 'LPCZ2100°
assembling Startup.s...
compiling Serial.c. ..
compiling Hello.co. ..

&|linking...
£|Program Size: data=1168 const=36 code=1344
El "hello" - 0 Error(s), 0 Warning(s).
é | | | P\'Buildlﬂ' Command I}\FindinFiles ,"
RERRmIFLER
HERE: KEIL MDK 3.03 LL LAy KEIL A5 ) CARM 4y 1, SAAT9 3t BUE 3R 40 T
*|Build target 'LPC2114' -
assenmbling Startup.sS...

-—- Error: can't execute 'C:\Eeil' ARMYEINY.LL'

Target not created -
| | | P\BuiIdA Command .}'\ Find in Files f | 1 L
$¢In] KEIL MDK3.02 gl o] BAIE 5 4 i T o

7 Protsus H{FE

(1) I3 Proteus 17 I1SIS.

(2) 7EHLJE I E FXT LPC2124, i Edit Component MHEHE, 15 5E L7 hello.hex
Mgtr, K. ER: H Keil CARM A )ty il 5 B — 1S 14 hello.elf 477 5 A [ i)

Output windo

Component Beferer (L1 Hidden:
Component Yalue:  |LPC2124 Hidden: Hel
LISA Modsl Fil: | [Hieal  ~||[ paa |
Fiemem .\myProiect\heIIo\helln.@|Hide sl |
LCancel
Clack Frequency: 12MHz | Hide &l j
PCE Package: [SOFPE4-7AT 7] [Hidear ]
Other Properties:
A~
v
Exclude from Simulation Attach hierarchy module
Exclude from PCE Layout
Edit all properties as test
BEARITH
(3) #.ili Proteus {1 E i‘ﬁ%ﬂ |I| BT R, i L SoR 74 Hello World,
)|

~

FEEMLR ERRER

R 2E BE G 22 4% ey © 2007 - 2008 23




Proteus 1/j 5 ARM7 SZ5; T/

(4) ity [ ] %4, #7515, 75 Debug 35h ] ARM7 @A LAEE A CPU %4758,
Flash. RAM Fil5 | JIfL & 45 S .

2. Wateh Window i
1. CFUV Registers - 1
v 4. Virtual Terminal 2. FLASH - 11
- o 3. RN -1
= 4. Fin Configuratiem — U1
£ Jw=s

Debug > ARM7 5%
® 7% CPU Registers

T CFU Registers mn
ZCLE 0009388577

CURRENT 0O0000LZS EFFE E 01C8 [(+0]

ro 00o0000C rd ARASANAA ME AAANANAY Pl AfAANANN

rl 0000000 PE AR PE AAAA AN 13 400003FC [SP
rz  agoooozao FE ANASANAA P10 AAANANAY rl4 00000263 (LR
r2  00o001Cs PE O ARASANAN P11 ASAAASAY 1S 00000LIs ([P

L)

FAMPRE MMM
PSR MZCW IFT43210 SFPSR NZCW IFT42210
00000030 Q000 00110000 USR —---—--—- ——— === -—=

TEE CPU B 758

® % Flash

E ﬁ LEC2000 FLASH

00000000 | 18 FO 9F ES |13 FO 9F ES |18 FO SF ES |18 FO SF ES 00000000
00000010 |18 FO 9F ES |00 00 A0 E1 FO FF 1F ES |18 FO SF ES 00000020
00000020 |40 00 00 00|FC 01 00 00|FS 01 00 O0(F4 01 00 0O 00000040
00000030 | FO 01 00 00|00 00 00 00|EC 01 00 O0|ES 0Ll 00 OO 00000060
00000040 | BO 00 9F ES [AA 10 AD E3 |56 20 AD EZ (24 30 AD E3 00000080
00000050 | 04 30 S0 ES (01 30 AD E3 |00 30 80 ES[0C 10 80 ES 000000AD
00000060 | OC 20 S0 ES (08 30 90 ES 01 3B 13 E2|[FC FF FF DA 0000000 ohooloonan
00000070 |03 30 AD E3 |00 30 BO ES | OC 10 80 ES[0C 20 8O ES 000000ED oooooolonco
00000080 | 74 00 SF ES (04 10 AD E3 |04 10 80 ES (02 10 A0 E3 00000100 Hello World.
00000090 | 00 10 %0 ES |€4 00 9F ES|DE FO 21 E2 |00 DO AD E1 00000120
00000040 | 04 00 40 E2 (07 FO 21 E3 |00 D0 AD E1[04 00 40 E2 00000140
00000080 | D1 FO 21 E3 |00 DO AD E1 04 00 40 E2 (D2 FO 21 E3 00000160
000000C0 | 00 DO A0 EL|&0 00 40 E2|D2 FO 21 E2 (00 DO A0 E1 00000130
00000000 | 04 00 40 E2 10 FO 21 E3 |00 00 AD E1[20 00 9F ES 000001AD
000000EO |01 00 10 E3 |1C EO 9F 05|1C EO SF 15[10 FF 2F E1 0000010
000000F0 | FE FF FF EA|FE E7 CO 46|80 CO 1F EO|00 €0 1F EO 00000LED
00000100 |50 04 00 40|75 01 00 00|FO 00 00 O0(FS 00 00 0O 00000200
00000110 | 48 65 €C 6C|6F 20 57 &F |72 6C 64 0A|00 FF FF FF 00000220
00000120 |28 6E 75 6C|6C 29 00 FF|00 00 00 00[00 00 00 0O 00000240
00000130 | 00 00 00 00|00 00 00 00|0Ll 1< 08 1C|0& 2& 07 D1 00000260
00000140 | DA 48 00 78|20 22 10 42 |FA D0 0D 22 (08 45 02 70 00000280
00000150 |06 48 00 78|20 22 10 42 |FA D0 08 1C |00 0& 00 OE 00000ZAD
00000160 |03 49 08 70|00 06 00 OE|70 47 €O 46(14 00 01 EO 0000020
00000170 |00 00 01 EO|15 48 06 CB 0B 1€ 13 43|05 DO 00 23 00000ZED
00000160 | OB 70 43 1C(91 42 FB D1|FS E7 11 48(C0 1C 03 23 00000300
00000190 | 98 43 06 C8|0B 1C 12 43|06 D0 03 78|40 1C OB 70 00000220
00000140 |45 1C 91 42 |F3 D1 F1 E7 |00 B5 0A 45 (04 48 01 &0 aoEhan 00000340
000001B0 |83 21 0A 48|01 70 61 21|08 48 01 70|03 21 07 48 ! H.pal ! 00000260
000001C0 |01 70 08 48|00 FO 22 F8|FE E7 00 BD|28 0l 00 0O H 00000280
00000100 | 20 01 00 00|00 00 05 00|00 CO 02 EO|0C 00 01 EO oo 00000240
000001E0 |00 00 01 EO(10 01 00 00 FE FF FF EA|FE FF FF EA 5 000003C0
000001F0 | FE FF FF EA|FE FF FF EA|FE FF FF EA|FE FF FF EA S Q00002ED

#E Flash BB RAIEIE LD Text
AT DA R B R 1, SR SR p B Ry 20 B U R I 2Rl Text.,
® F RAM

40000200
40000210
40000220
40000220
40000240
40000250
40000260
40000270
40000280
40000230
400002 A0
400002E0
400002C0
40000200
400002EQ
400002F0
40000300
40000210
40000220
40000330
40000340
40000250
40000260
40000370
40000220
40000230
40000240
400003 B0
400002C0
40000200
400003E0Q
400003F0

BERERERETERERREEERERRERERERE

S EEREREREREEEEEEEERECERERERES

B CERERERERERERERCERECERRCERES
PR EEEREREREEERCELECERRCERES
B EEEREEEREEEECEEECERECERECERES
B CERERERERERERERCERECERRCERES

S ZEEEEETERERIRERIRECELRCERRCRRES
S EEEEEETEREE IR RCELECERRCERES
EEEEEERERERERERERERREERRESREE
SR ETEEETERE R R R CELRCERRCRRES
S ETEE IR IR IR CERECERES
S ETEE IR RIS CERECERES
it 4 e 4432444244343 44 44423444
SRR ErIEEEIEEEIEERIRERIEEEEEERRES

ZEE

25

SELEIERIRERERERERRLRERERRERELEEE

oo
wo
oo
@0
oo
=11
oo
oo
oo
=11

an

#&EFE RAM
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Proteus 1/j 5 ARM7 SZ5; T/

® {7 Pin Configuration
-

&

FO.0 GPIOD FO.1le GPIOD
FO.1 GPID FO.17 GPIOD
FO.2 GPID FO.13% GPID
FO.2 GPIOD FO.12 GPIOD
FO.4 GPIOD FO.20 GPIO
FO.5  GPIOD FO.21 GPIOD
FO.& GPIOD PO.22 GPIOD
FO.7 GPIO FO.23 GPIO
FO.8 TxD1 FO.24 GPIO
FO.2 RXD1 FO.25 GPIO
FO.10 SGPIO FO.26 -

FO.11 GPIO FO.27 ATINWNO
FO.12 GPIO FO.25 ATINL
FO.12 GPIOD FO.23 ATINZ
FO.14 GPIOD FO.30 ATINZ
FO.15 GPIOD FO.31 -

&ZE Pin Configuration
(5) it [ M| 34, b piE

ER: U Keil CARM A&yt i ol (5 B — 2830 hello.elf i 54 7@, H] GCC 4
) elf SCAFE T B, WGl Keil for ARM 5245] 2: A/D Fydeit 5 HL s i L (i FH GCC i ie4t) 7.

7 Keil {7 E
BAE AT LUZE Keil FRTE, DBIR:
® 1% Keil ik 2Bk Debug > Start/Stop Debug Session
® JTJFHII 1 EE I View > Serial Window #2
® Z17Fi/¥ Debug > Run
PIEEE R
K/ Hello - Wision3 — [Serial 22]

‘Q,Eile Edit View Project Debuzg Flash Feripherals Toolsz ESVCSE Window Hel:
3@ W @ e
% 0 i2 - (@) vElDE B »

Project Workspace . allo World
Register | Value -
=l Corremt

{£F UARTO /Y9581
RATEACHS (5 main BREUES T

int main (void) { /* execution starts here

/* initialize the serial interface */

PINSELO = 0x00000005; /* Enable RxDO and TxDO
UOLCR = 0x83; /* 8 bits, no Parity, 1 Stop bit
UoDLL = 97; /* 9600 Baud Rate @ 15MHz VPB Clock
UOLCR = 0x03; /* DLAB = 0
printf (“"Hello World\n'); /* the “printf" function call
while (1) { /* An embedded program does not stop and
Y S 4 /* never returns. We"ve used an endless
} /* loop. You may wish to put in your own
} /* code were we"ve printed the dots (...).

*/

*/
*/
*/
*/

*/

*/
*/
*/
*/

TXFENZ ] DU 75540 21 UARTO, o] 2R — Pt S RIAT, FidATE Keil 18R

R 2E BE G 22 4% ey © 2007 - 2008
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Proteus 1/j 5 ARM7 SZ5; T/

e A

Ja 5 Keil (iR 1)t Debug > Start/Stop Debug Session, [RiFFELFiz4T 4 putchar:

k¥ hellon

— Wision3d — [Disassemblw]

@Eile Edit ¥iew Froject Debuz Flash Feripherals Tools IZVCE Window Help

2sHg
= [
e EO® @ > g1
Project Warkspace . X
Register | ¥alue
~ Corrent

Rl
RlZ

El3 (SF]
El4 (LE]

Oxe0010014
Q00000045
Q000007 15
O:x4000035 de
000000000
Q000001 11
Qae400003 £0
Q400003 de
O:x00000000
000000000
Q=00000000
Qae00000000
Q00000000
O 4000039
Ox00000223

+-CFSR
+- 5FSR

0000072 &
Q20000030
Q00000000

B 1[4 (B
=== (=P
putchar:
Oz00000714 1CO1 aDD R1.RO.#0
O0x00000716 1C0O8 ADD RO.R1.#0
Oxz00000716 280A CHP RO, #0x0A
Oz0000071a D107 ENE 0xz0000072C
O0z0000071C 4804 LDE RO, [PC.#0xz0028]
O0z0000071E 7800 LDRE RO, [RO,#0x00]
Oxz00000720 2220 MOV Rz, #0=zZ0
Oxz00000722 4210 T=T RO.RZ2
Oz00000724 DOFA BEQ 0xz000007 1C
O0z00000726 220D MOV RZ2,#0=z0D
Oxz00000728 4808 LDE RO, [PC,#0z0020]
Oxz0000072A 7002 =TREB Rz, [RO,#0x00]
Oxz0000072C 4806 LDR RO, [PC,#0z0018]
CA0x:z0000072E 73800 LDRE RO, [RO,#0x00]
O0z00000730 2220 MOV R2, #0x20
Oz00000732 4210 =T RO.RZ
Ox00000734 DOFA BEQ O0xz0000072C
Oxz00000736 1C08 ADD RO.R1.#0

A58 0x0000072C Jii RO "1/ UARTL [{Z0iRaE ULLSR ittt OXE0010014; #4758
0x0000073E 2 J& R1 Jj OXE0010000, ifi 't/ iE- 5 UARTL i 2t % 7 # ULRBR(DLAB=O0,
HiE): UARTL [ RI%EFF %47 % ULTHR(DLAB=0, H'5)Jk UARTL [{FR%4i17 LSB 17
ULDLL(DLAB=1). Histrl%i printf s 4l i putchar s%n UARTL KX, FrelkdiiAbe
i1 printf B ¥ UARTO 3% %05 . putchar B30 1 CARM [ C RN, BAUE S NN
A, ST L — BT AL printf #4507 UARTO J%Hidh .

£ GCC #wi¥s3ryin
RN S 2 205, RnT e AR SR AT GCC YA g RS 1, i 5 RS I
H printf B&%8, AN UARTO I8J2 i) UARTL AR EHE, #8AS Yy, IR B 41177
BAT, 4 KIAE GCC i printf RERAA W K BTAT UART 21748, 4
R ASAE UART % 5 3145

PRER— N RERA

[ —

R 2E BE G 22 4% ey © 2007 - 2008
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75 Keil for ARM 3245 2: A/D BFiIIT5EEHE(ER GCC %
)

) R 1 AE TN BERI A/D {E, FR85H LED N4R. 24 A/D SR KK, FHAEPIAS LED N4k
MBI BEE K ez, AHABPHAS LED A KR ) [ st a5
BT

1F Proteus ] ISIS Eijﬁiﬂiﬁﬁ ADCEI’J Eﬁﬁﬂﬁ[ﬂ: |

-
1]

SZ
£

)
I

aqv. . 2

fIlE Keil B

® iz Keil uVision3

®  VUE iy

(1) 7t Project Workspace %12 A4 i Jfi%E+ Manage Components 4, #fii
Components, Environment and Books X iF#iE

Components, Environment and Books §|

Project Components Folders/Extensions ]Books l

Dewelopment Tool Folders Dafault File Extenzions:

" C Source: ’*ci
Tool Base |C:\KeilWAEMY B S ,ﬁ

fsm Seurce: ’m
Object: [robi
Library: ’W
Document : ’m

I E

Select ARM Dewelopment Tools

Use Real¥iew . .
[~ Ceryiless RealV¥iew Folder:

~ Use Eeil CAEM
Compiler

Use GHI GN'U—Tool—Prefi§< arm-uelibe= S
v Compi_ler
Cygnus Folder: C:\Cygmast
T pE | | e

£ GNU 4RiE25
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7t Environment and Books X TAHE i) DLZE B gn i de . BB L HE . FESCHRT INC SCH45 1
A S BN 4

(2) Wk, ¥+ Use GNU Compiler &L HE, 75 GNU-Tool-Prefix 3CAHE H 4 A
arm-uclibc-.

HE: C:\Cygnus\/& GCC for ARM % iF g 238 H 5%

ER: WRALE GNU-Tool-Prefix SCAKNEFHi A\ arm-uclibe-, iy H Bl FERAE B -
*|Build target 'LPCZ100° j

azsenbling 3tartup.s...
——— Error: can't execute 'as'

Target not created -
__T__T__F_THBUHd ﬂ Cornrnand h Find in Files f |L1___J_LJ_J
WIFRGHAERER

(3) fah “Hie” LR RE

® iy Keil Wi H

(1) Project > New Project, £ Create New Project X 1iiHE, 5 HigEIEE “ 0tk
27 CAREH ST 44 adc.

(2) il “f#17” #4l, %or Select Device for Target ‘Target 1’ *fifiHE. 7F Data base
H A% kS CPU KA (Philips A7) LPC2124 ith 7)), Description % i o 2 k1% .05 i 1 3 PR

(3) il “#hE” ¥, ARG, A SN LPC2100 JH AR H SR I
IS A2 H b 3X B A B AR 2 A T T A 1R 2 PR A L

(4) iy 27, WA Cin Bk EE <57, TR A O S R S . IXFERE
SR I H b, 4 Project Workspace 7 #& b o H 8 I 6 8 shAC RS e, WL
Startup.s i &%,

(5) 1 T.154%1H Project Workspace Hi%#¢ Target 1, P iz A, £k LPC2100,
Jt# Source Group 1 &%k Startup Code. 7 Project Workspace [% 4t 45 i 3f16$% New
Group 4, HH 41BN Source Code; ik Source Code, £ ii 1% $% Add Files to Group
‘Source Code’#ir%, ¥ Serial.c Al adc.c XA H .

Cutput Windo

R R RO E AL Z0IR
HA adc HxF (A/ D RFPHRD.

EXHKES
V Asisioiaiaiaioiaialaiaiaiaiaiaiaiaiofaialaiaialaiaiaiaiaioiaiaiaiole ialaiaiaiaiaiey 4
/* R uVision/ARM JTR T E—#5 */
/* Copyright KEIL ELEKTRONIK GmbH 2002-2004 */
V Asisioiaiaiaioiaialaiaiaiaiaiaiaiaiofaialaiaialaiaiaiaiaioiaiaiaiole ialaiaiaiaiaiey 4
/* ADC.C: LED Flasher & Write A/D Conversion Value to Serial Interface */
V Asisioiaiaiaioiaialaiaiaiaiaiaiaiaiofaialaiaialaiaiaiaiaioiaiaiaiole ialaiaiaiaiaiel 4
#include <LPC21xx.H> /* LPC21xx X */
extern void init_serial (void); /* VIRt ER I */
extern int putchar (int ch); /* STERREEE xS
extern int getchar (void); /* MO >/
void puthex (int hex) { /> RIE TSR E S xS/

if (hex > 9) putchar("A" + (hex - 10)); /*{UKRT 9 M-H BEHIEH ASCII i >/

else putchar("0" + hex); /% S RIEEE Sy ASCHL 1Y %</
T
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void putstr (char *p) {
while (*p) {
putchar (*p++);
}
}

void delay (void) {
unsigned iInt cnt;
unsigned int val;

ADCR |= 0x01000000;
do {
val = ADDR;
} while ((val & 0x8000000
ADCR &= ~0x01000000;
val = (val >> 6) & OxO3FF

/* ROETFAREIR O S

/* JEW >/

/> J33) A/D HEiR3g </

/* B A/D BEEAAERNE */

0) == 0); /* 555 A/D HRgER </
/* 51 A/D ek, &=, ~ 1 FNNOT) */
5 /* $#EL AINO HifH. >> A%, & 5(AND) */

/* 1111 1111 1100 0000 */
/* 0000 0011 1111 1111 */ /* AINO HBifl{=Z5HA 0 */

putstr (""\nAINO Result =
puthex((val >> 8) & OxO0F)

0x™); /* it A/D HeRgER */
; /7* Sl boNik% Write 1. Hex Digit */

/* 0000 1111 */

puthex((val >> 4) & O0xO0F)
puthex (val & OxOF);

val = (val >> 2) << 12;
for (cnt = 0; cnt < val;

}

int main (void) {
unsigned Int n;

IODIR1 = OxOO0OFFO0000;

; /* Bl HEH% Write 2. Hex Digit */
/* SEARAANUEHE Write 3. Hex Digit */

/* IR </
cnt++); /* SEIf Delay */

/* GEX P1.16..23 A . XA E ERIKERAE 170 . */

/* 0000 0000 1111 1111 OOOO OOOO 0000 0000

ADCR = Ox002E0401;
init_serial();
10SET1=0x00ff0000;
while (1) {

/* %&'E A/D: 10-bit AINO @ 3MHz */
/* PG E T >/

/* TR >/

for (n = 0x00010000; n <= 0x00800000; n <<= 1) { // 00000001 /# 8 X%} 10000000
/* 0000 0000 1000 0000 0000 0000 0000 0000 */

/* Blink LED 0, 1, 2, 3, 4, 5, 6, 7 */ // Ul 16 HEHE 01 A% 8 k& T 80

I10CLR1 = n; /* = LED */

delay(Q; /> JEW >/

10SET1 = OxOOFFO0000; /* X4 LEDs */

s
s

by
EOREFRED
T T T KR T T T FA KA TATa T T T FNTOTOTAT AT /
/* ZCERE uVision/ARM JTk T HE K34 */
/* Copyright KEIL ELEKTRONIK GmbH 2002-2004 */
T T T KR T T T FA KA TATa T T T FNTOTOTAT AT /
/* SERIAL.C: Low Level Serial Routines */
T T RO RA T T T FA KA TATa T T T FATOTOTAT AT /

#include <LPC21xx.H>

#define CR 0x0D

/* LPC21xx & X */
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void init_serial (void) { /* WlsE D */
PINSELO = 0x00050000; /* UART1 J#itli(Enable RDX1 and TDX1) */
UILCR = 0x83; /7> 8 fifuE, TAMERE, 1 ffFEIbAL </
UIDLL = 97; /* fE12 MHz VPB 4R, %A 9600 */
UILCR = 0x03; /* DLAB = 0 */
s
int putchar (int ch) { /* ETERFEIEO </
if (ch == "\n") {
while (Y(UILSR & 0x20)); /* while &2 14 ture, &EF %N 0,
ULTHR = CR; /* i CR */
b

while (I(ULLSR & 0x20));
return (U1THR = ch);

}
int getchar (void) { /* WHOEFR */

while (I(ULLSR & 0x01));

return (U1RBR);
}
T B R TE T RERS — BOR R T S AEPIAN SO E R
o i AR, TESE extern SCHET AW, Bl

extern void init_serial (void); /* WlstE D */
mBEE

(1) 7£ Project Workspace #H1it$# LPC2100, 454 i fik$ Options for Target
‘LPC2100 a4, LS i HEF 55 Xtal 4 12MHz.

Device Tavget |Qutput| Listing|0C | Assembler | Linker | Debug | Utilities |
Philips LFC2124
Operating [Hone -
wE | W | pefwass | i

WERIRINE
(2) 7 LEF %S Device &EIK, B/~ CPU MR KL HAN KM AW, XERH LW E
1) CPU M2 A, i FIEIFTN.
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Options for Target “LPC2100°

Device |Target | Output | Listing | C | Asn | Lk Locate | LA Misc | Debug | Utilities
Database: [Generic CEU Dats Dase

Vendor: Philips

Deviee: LPC2124

aolzet: ARM
-£3 sxcs2 | [ABMTIDMI-S based high-performance 32-bit KISC Microcontroller
1 syesy ~ |256KE on-chip Flash RO with In-System Frogramming (ISF) and I

1EKE R, Vectored Interrupt Controller,
£3 srese Two UART=, I2C serial interface, 2 SPI serial interfaces,
~£3 rroeion Two timerz (7 capture/compare channels),
1 reczioz P unit with up to 6 P outputs,
4-chennels 10bit ADE,
€3 rreei03 Real Time Clock, Watchdeg Timer, Genersl purpese L/0 pins.
£ rreziod CEU elock up to BO Mz, On—chip crystal oseillater and On-chip
£ rreetos
£ rrceios
£3 rrceine
-£3 teceitg
£ rreeize
£ reenan bt
2 | ]

wmE | B | veranrs | o=y |
ERCPUGEE

(3) %+ Output LT, ¥k Create HEX File SiEHE, W, w4k hex #& XKl $4T
A, Hits Select Folder for Objects 44, &%t SO 145

Options for Target "LPC2100°

Devics | Targst Output |Listing|CC | Assembler | Livker | Debug | Utilities |

jelect Folder for Objects ] Hame of Executable: [ade

¢ Cregate Executable: . hade

¥ Debuz Informatio [~ Create Batch File
(W Create HEY Fi >
Tt

" Create Library: . 4libade. s

~After Make

¥ Beep When Complete I~ Start Debugging

[~ Fun User Progean 21 | Brovss...
[” Ran User Progran # | Browse. ..

®E | B | peraaes | = |

R E
(4) &F% Listing iEI5 £, F . Select Folder for Listings #41, &4 list SCEM)
w4, ARGk T Assembler Listing F linker Listings 5 i%#HE .

Options for Target “LPC2100°

Device | Target | Dutput Listing |CC | Assenbler | Linker | Debug | Utilitiss

elect Folder for Listings. l

[ Assembler Listing: . % 1st

¥ High Level Soure W Assembly Code W Wacro Expansion ¥ Symbols

¥ False Conditior W Debugging Directir ¥ Forms Processing

¥ Linker Listing: . hadc map

W Memory Map v Crozs Refersnce

wE | m# | Defauis | )

M5 R S0
(5) %#t Linker &3+, WS %, 455 Linker Script X4, W&, fids Edit
AL AT Flash.\d SCHFREAT S, 3% e — AN SUAR S
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Device | Targat | Output | Listing| 6 | Assenbler Linker |Debug | Utilities|

Tewt Start:|
.
Do not use Stendard System Startup Files Data Start: ’7
g T BSS Start:|

¥ Use Math Libraries
Linker | \Flach 14 Edit
- B LEcE
Include

Ve e SR Libraries

e BUAZIET

EE: SAAxE Incluce | [

=T . \Flash. 14 —mthumb-interwerk —1, Map=". \adc.map" ~
o ade. el

WE | Bl | vefeaes | bt
WE R

(6) B X Do not use Standard System Startup Files [FJERiAEFE.

(7) HAARBORFFBONCE, B “Fe” I iRfriE .

Build Bfr
7t Project Workspace 111+ LPC2100, #AJ547 i k# Build Target (F7) 4, 5(H

Build target 'LPCZ2100'°
assembling Startup.s...
-—— Error: can't ezecute 'arm-uclihbe-as!

Target not created

BREIFELER

uVision3 3 #F 3 FAF ) ARM FFk T H (Gni¥4%): Keil CARM, Keil RealView F1 GNU.
IR g i b S . CAN'T execute ‘arm uclibc as', WHIfRC LS T GNU T E, 1
GUN T HEH %8, MR riEm WA

(1) EFEHABK IR T A, W Keil CARM %i%#%. M Project - Components,
Environment and Books *fiiHEF 1k $ Use Keil CARM Compiler, JfHH Keil CARM JfA
] STARTUP.S /A E GNU #7:E1) STARTUP.S Xtff (fi T \KEILNARM\STARTUP\ X
).

) WREMAH GNU T HL&E, REtiaieds GNU T H &7 (toolchain) . A LL M
www.keil.com/demo % Keil ARM ¥4t T H.

AR Jyiks
(1) T& GNU LR

https://www.keil.com/demo/eval/arm.htm
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To install the GNU development tools...

MOTE: If wou want to use only the RealView or Keil compilation tools for
ARM, ywou do not need to download the GHU GCC Compiler listed below,

s Download and run GCCARM331.EXE. This file is a self-extracting SETUP
program.

s Faollow the instructions displayed by the SETUP program.

GCCARM3F1.EXE (20,905K)
Maonday, October 11, 2004
Estimated File Download Time:
= 1.5 Hours: SeKb Modem
< 40 Minutes: 122Kb ISDH
< ¢ Minutes: T1/Broadband

T# GNU FRATHE
(2) %% GNU JFRT A

o {EATIHIFEN A 3] gccarm331.exe, Wi, Snxid Fimm

Welcome to the InstallShield Wizard for Cygnus

The Inztalls hield? wizard will install Cygrius on your
computer. To continue, click Mext.

Mest > Cancel |

® Next, S/REAFA]

InstallShield Wizard
-

License Agreement

Pleaze read the following license agreement carefully.

Press the PAGE DOWHM key to see the rest of the agreement.

GNU GEMERAL PUBLIC LICEMSE -~
ersion 2, June 1331 =
Copyright [C] 1989, 1331 Free Software Foundation, nc.

53 Temple Place - Suite 330, Boston, MA& 02111-1307. USA

Eweryone iz permitted to copy and distribute verbatim copies

of thiz license document, but changing it iz not allowed.

Preamble

| €

Do you accept all the terms of the preceding License Agreement? [F you choose Ma, the
zetup will cloze. To install Cygrus, you must accept this agreement.

< Back Tes Mo
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VFAlffiiN, Yes

InzstallShield Wizard

Customer Information
Pleaze enter your information.

Please enter your name and the name of the company for which wou work,

Wzer Mame:
&=

LCompany Mame:

Ihome

InstallShield

< Back | Mest » I Cancel |

WA AN A, Next

InstallShield Wizard

Start Copying Files

Rieview settings before copying files.

Setup haz enough information to ztart copying the program files. |F you want to review or
change any settings, click Back. |f pou are zatisfied with the settings. click Mext to begin
copying files.

Current Settings:

Mame: ct
Company: home

Install Directony: C:ACyugnus

InstallShield

< Back Mest » Cancel

Next, a8 HlCcF

InstallShield Wizard

Install5hield Wizard Complete

Setup has finished ingtaling Cygrus on your conmputer.

¢ ez, | wark to restart my computer now.
€ Mo, | will restart my computer later,

Remaove any disks from their drives, and then click Finish to
complete setup.

Finish, Zid2%e, HHR 5L,
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(3) E# Build H#x

1t Project Workspace 1%+ LPC2100, #AJ547di &+ Build Target (F7) w4, 5

*|Build target 'LPCZ100° -
complling ado.c. ..

linking...

creating hex file...

"adc.elf" - 0 Error(s)., 0 Warning(s). -
| '-.Buildl.-'{.l Cornrnand .}5. Find in Files ."'[ | 1 3

RRRIFER

Cutput Wiindow

D SRR I T R R

Build target 'LPCZ2100° B
assembling Startup.s...

compiling Serial.c...
compiling adc.c...

®

startup.of . tegt+0zlle) srodrivesds/lecturesbuiltinsmyProject
collect?: 1d returned zit status

Target not created -
| KR >

| | | |\Build/ﬂ Command )\FindinFiIas f

TR AT BRSO S IR

Qutput Window

£ Proteus H{FE
(1) %K B LPC2124, {E# K Edit Component $HEHE 5 & L 3C1F adce.elf

fikie (elf XA F IR EA bin SCPFAZE, Bl elf SCPFLE hex SCFERIFZ, fEIEAI &4

i hex X))
¥ifi Proteus I ECEL [ B[RS0, (724 R,

5

ElZin R ERER

R 2E BE G 22 4% ey © 2007 - 2008 35




Proteus 1/j B ARM7 5256 T/t

- EJ\I’E-'— xTAL FOOTXROVPIAN [
HTALZ PO/AXDOPLARE

P S [T
R s PFOS0AMATIL VENTY |~
- o =T FOLWEC KOG AP |

POSMEDOMATI
POSWEOCAPE
POTESELL FINEENTE
FOSTD/PIM. (=

PN Rcl 1 PN E RT3 [
POARTEACARD

POA G TECAPLL
POAZDERIMATIO
POASDTRAMATIA =
POLIWDGDHENT] Lo4E
POLISAHENTZ [

PO.1'EIN TOMATO 2CARLE

POATHC AP 250 KAMKTIZ —
PO1SCAP 1 3ME01 ECr
POASIAAT 1 20 =H N

FOZOMAT 1 I==ELVENTI
FOZ1FUNASC A P13

PO | NS 4 PO AT :
POZE'A N 10C AP OZMKIE |
PO N2 4P OSIFITE

Az
POAVAINFEINTICARD
[ S -1 P 1ISTRACERKTD
| - - - 3 PAATITRACERKT]
T 3 PAARTRACERKTZ
% w3 P ASTRACERKTE |
=]
L
L]
- =
=
=
[y
=
=1
5

- P T RAL EETH:

Wi P121/PIP EETATO
wWiE P4 Z2'P IP BEETAT
w2 F1Z3P P EETATZ

P ZHTRACECLE
WEEA_PLL P 2SETHD ——
WESR P125ATCE
e PAZNTOO

HELER
(2) ok [ 44l #1072, 7 Debug SEH 1 ARM7 fir 4 W LIZEF CPU %7748 K
15, AZH. Flash. RAM FI5 P& (S, W CARM gidas £ 52 1.

1. Simulation Leg
2. Wateh Window

1. CPU Registersz — 11
v 4. Wirtual Terminal 2. Source Code -
............... - o P T R = 3. Variables — Ul
............ — o e B [
OB ORI - =g FisSRTK IS | 4 FLASH - 1
............ _3_‘2 E pﬁ%%
L EEE HME o R -1
Ll bl iakiblicill o B. Fin Configuration - U1

Debug > ARM7 &85
(3) (i ELyicht [ W | kLA, IR R AL 284 A/D SRAEEIR/N, LED 45
(4) il [P _| 424120255817, £ ARM7 Source Code % 1 Hh il LU R4 T I &
A5 E AR L T LA (T 2L, (LN, 7E ARM7 Variables % F ] LUz I 75 B A BHE R CPU %
TS AL o
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ABRT Source Code — Ul

MEIET T 15k
—_— ~
03A0 ADCR |= 0x01000000; A* Start ASD Conwersion =/ D
03e4  do {
03EC wal = ADDR; /¥ Read A/D Data Register */
03Co T while ((wal & 0<800000007 = 0]; A* wait for end of ASD Convers
03Cs ADCR &= ~0x01000000; A* Stop ASD Conwversion ¥/
030c wal = [wal »> &) & 0Ox03FF; A* Extract AINO walue =/
03ES putstr (" HAINO Result = oOx'"J; A¥ output ASD Conwversion Resul
03F0 puthex((wval =>> &) & 0Ox0F); A* wWrite 1. Hex Digit #/
03Fs puthex((wal == 4) & 0Ox0F); AF Write 2. Hex Digit =/
0404 puthex [wal & 0x0F); A* Write 3. Hex Digit =/

wal = (wal == 2

¢ = ) * Adjust
for (cnt = 03 cnt < 1; cnt++1; = /

Oelay Value *

1

0428 int main (woid) {
e unsigned int n;

0444 IODIR1 = Ox00FFOO0O0; A% Pl.16..23 defined as output
0455 ADCR = 0x002E0401; A% Setup ASD: 10-bit AIND & 3M
0470 init_serial(l; A* Initialize Serial Interface
0474 IOSET1=0x00ff0000; —
0454 while (131 { * Loop Torever 7

045C for ([n = 0x00010000; n <= 0x00500000; n <<= 13 {

-—— J/% Blink LED O, 1, %, 3, 4, &, &, 7 %/

0420 IOCLRL = n; A* Turn on LED */

bd
>
—

BRFERBEES AR
EE: PPN A BN GCC %ii¥ 4 RE L
AERT CFV Registers — Ul [%¢]
CYCLE 000475027

CURRENT Q0000423 ZAFFFFFC Boo D420 [—-0:10])

rQ a00oooon r4  0004Z000 PSR AR r1lz 40002F10

rl  E001o000c rS  E00z23000 M RRARRAAAA 13 40003F10 [SF)
rz2  E0010000 re  40003F74 rio 4000270 rl4 Q0000402 [LR)
3 0000S0BEA ry  EAAMMEAZD 11l 40002F20 r15 Oooo04zs (PO

MMMMM MMM

CFER NZCW IFT42210 SPER NZCW IFT43210
S0000010 1000 00010000 USRS ———=—==== =——=—= ———————— ——-

ERERCADS)

ARET ¥ariahles — Ul

M arme Address value
cnt R3 Jez82
wal R4 311296

AR A A
(5) Mk [ M| s, (=il

B0 i R R ER IR
£ ARM7 Source Code % I FFHH 1 LA AL A AT LLEAT S 2D T i BRER IR 1K

X | &k R
PO DI REALIFR 200 . Ay By B D Rl HAT R — W7 AL
FOD IR EREA AT A S AR, 220 C I HF IR A N2
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+. Keil for ARM 3:f5l 3: GPIO #2FgitEBBRAE{ER GCC

“RiXET)

{fH PO.0~PO.7 1%t hae k42 H) LED Nk, SRAFER M 720K s LED R %y HAG Hi i
LED fiZs. B 5eiH T IOODIR 2748 B, ffi PO.0~PO0.7 Jyfr i #, il ik % IOOSET A1 100CLR
FAFHAT 4 1 8035 O Stk LED N4k, JE I FL5 31 A s I 2 v b 5 X
BT

1F Proteus ) ISIS Wi GPIO R B k.

S
@ EAZ ORES BB @

2
n -
= -
- el o
° Em T
A E o iEE
=i H
5 = g
* 3= .ZEE
I
. S 25} R
COF »t [FIRTUHTE]0~: Pl et |

R R T [

i Keil B
® iz Keil uVision3
®  WEGmIEAY. Keil B A R g 3 A2 A [R] i JE 24K .

(1) Project > Manage > Components, Environment, Books...ﬁﬁ%ﬁﬁ, L

Components, Environment and Books X if#it

Component=s, Enviromment and Books &l

Froject Conpoments Folders/Extensions | Books |

Development Tool Folders Default File Extensioms:

€ Source: [F.
CH Source: [fepp
hom Souree: £ = ¥ e s

Tool Base |C0 4WEeil'ARMY

0

- | Object: [*. obj
LIE: | Library: [£.11b
Begfile: | Document: [k txt: *.h: *.in

Select ARM Dlevelopment Tools

Use Realliew ) .
ek = RealVies Folder: |

Use Keil CARM
B il

GanpAiia Cygous Folder: Fem

W B | | 8
1% GNU 4RiE25
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7t Environment and Books MG HE A Lk RE g as . B TR TR INC SCHFEER)
RTINS 44

(2) WA, ¥+ Use GNU Compiler % HE, /£ GNU-Tool-Prefix SCAHE % A\ arm-uclibe-
(PR T ZETF THRIN) .

(3) ik “Hie” LR RE

® v Keil i H

(1) Project > New Project, £ Create New Project X 1iiHE, 5 H g IEE “ 0tk
27 SCAKEF IS4 Blinky .

(2) il “f#17” #24l, #H Select Device for Target ‘Target 1’ *fifiHE. 7F Data base
H% T E S CPU AL (Philips A7) LPC2124 ith)7), Description % i i 2 k1% .05 i 1 3 PR
%Y

(3) il “mhE” e, ARG, A SN LPC2100 JH AR H SO IR
IsScERII H b . SRS Startup.s SE 0 T TH ¥ B 1) g 3 o8 25 ik .

(4) iy 27, WA ENRE Cin Bk EE <57, TR A O S RS . X FERE
SR I H b, 4 Project Workspace 7 #& b o H 8 I 16 5 shAC RS e, Wi
Startup.s i & & %,

(5) 7 LAE45H) Project Workspace Hik#t Target 1, iz A, &l LPC2100,
JF¥ Source Group 1 &4 Startup Code. 45 LPC2100 Jfi%&# New Group w4, #IH4
&8 MCh Source Code; %+ Source Code, #4iijfi%#% Add Files to Group ‘Source Code’
w4, ¥ Time.c # Blinky.c SCHZR InE| I H

R IUH SO AL LSO Timer.h
By E AL ENIR

WA blink HXF (GPI10 F2/7 %11 ).
F X HKEL
R R R T T R T RIS/ ]
/* ZOUHEE uVision/ARM FFR T E—34 */
/* Copyright KEIL ELEKTRONIK GmbH 2002-2004 */
e e e s ST/ ]
/* BLINKY.C: LED Flasher */
e e e s ST/ ]

#include <LPC21xx.H>
#include "Timer.h"

extern long volatile timeval;

/* LPC21xx X */

// extern EXAMI—5I . A& timeval 7 TIME.C B

** PR A TR -
FHERIAR - GERT

wait()

Kk Kk kxk

aaaaaaaaaaaaaaaaaa

void wait (void) {
unsigned long i;

i = timeval;
while ((i + 10) !I= timeval);

s f
/> SERSEREL */

/* JE 100ms */

**RFAFR: mainQ)
bl /ib% e ¥ A

aaaaaaaaaaaaaaaaaa

int main (void) {

R 2E BE G 22 4% ey © 2007 - 2008
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unsigned int j; /* LED A& */

100DIR = Ox0000FF; /*P0.0..PO.7 WAt */
init_timer(Q);

100SET=0x0000FF;

while (1) { /> TIREH >/
for (j = 0x000001; j < 0x000080; j <<= 1) { /* 4% LED 0,1,2,3,4,5,6 */
100CLR = j; /* A2 LED */ // 01 /7% 8 k% T 80
wait Q; /> FFHAER RS */
I00SET = j; /* KMl LED */
}
for (j = 0x000080; j > 0x000001; j >>=1 ) { /* 4% LED 7,6,5,4,3,2,1 */
100CLR = j; /* i3 LED */
wait Q; /* JEW >/
I00SET = j; /* KMl LED */
}
}
}
ERIEFEE
R S S A S S A S Rt */
/* ZCERE uVision/ARM JTk T HE K34 */
/* Copyright KEIL ELEKTRONIK GmbH 2002-2004 */
R R S A S S S ot */
/* TIME.C: Time Functions for 100Hz Clock Tick */
R R S A S S S ot */
#include <LPC21XX.H> // LPC21XX A& a7 4%

#include "Timer.h"

long timeval;

void tcO (void) _ attribute _ ((interrupt)); /7 ;=L
/* WEEN/HEES(Timer Counter) 0 Hlf */

void init_timer (void) { // GEREE O WIdhtk
TOMRO = 149999; // ULHit{E% 10ms (10mSec = 150.000-1 counts)
TOMCR = 3; // 1EMRO LS G20 I 7= A vh W JF 5242 T/C
TOTCR = 1; // EISS 0 figE: BEHZNEN 4
VICVectAddr0 = (unsigned long)tcO; /7 E WK S AR T R ik
VICVectCntlO = 0x20 | Ox04; /7 BCESERES 0 HrilrE )
VICIntEnable = 0x00000010; // {EREERT 2% O HH Ik

s

/* ER/ U EEE(Timer Counter - TC) O Hlifg 10ms $4T—X (fE CPU B84 60MHZ) */
void tcO0 (void) {

timeval++;
TOIR = 0Ox01; /7 EER AP WTR S
VICVectAddr = 0x00; /7 TN

}

IMBBCE

(1) 7£ Project Workspace ik LPC2100, %54 i Jfik$ Options for Target
‘LPC2100 A4, fE3#f i HE 3 E Xtal o 12MHz.

(2) EXHGHEF P Device EIiF, /8 CPU [IZRA L HAHICH H %, XA LR
SEM CPU 57,

(3) %+t Output LI, ¥k Create HEX File &iEHE, w4 hex k&2 ml $AT 304 .
111 Select Folder for Objects #4H, & & %t SO 4%

(4) #&F% Listing #EI5 &, FH#d; Select Folder for Listings #4H, & & 421 list SCER)
iR, RJGkd Assembler Listing A linker Listings 5 iE4E

(5) %F Linker 301, & e85 155€ Linker Script 3CF Flash.Id [f) %42 . i Edit

o [ R2# B v 22 M 2% ey © 2007 - 2008 40
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AT Flash.d SCEFEAT bR, 1K — NSO
7ER: 45 Do not use Standard System Startup Files &%
(6) HAMFRBARFFERIA RS, il “Hie” I E .

Build B#r
7t Project Workspace F1i%4 LPC2100, 254 E#E Build Target (F7) @4, S

%|Build target 'LPCZ100° -
compiling Time.o. ..
complling Blinky.c. ..
#llinking. ..
£ |creating hex file...
F|"Blinky.elf" - 0 Erroris)., 0 Warningis). -
3 \BuildA Carmmarnd ;ﬁ\ Find in Files f | 1 4

RRRIFER

Protues (A E
(1) A Ul LPC2124, )5 s i Edit Component XiEHE, 71 Program File
SCAKE R E LR S Blinky.elf f#s4%, W R BIR.

55 Edit Component

Component Referer |U1 Hidden:
Component % alue; |LF'E21 24 Hidden:
- Help

LIS4 Model File: [Hide sl =] Data
I —

Pragram File; smyProjectiBlinkyBlinky.elf D:Ie All j T I
Lancel

Clock Frequency: 12MHz Hide &l -
PCB Package:  |SUFPE47HT =l 7] [Hidear ]
Other Properties:
~
v
Exclude from Simulation Attach hierarchy module

Exclude from PCE Layout

Edit all properties as text

EEARITH

o [ R2# B v 22 M 2% ey © 2007 - 2008 41




Proteus 1/j B ARM7 5256 T/t

FEER
(3) ik [ %k, #7=4i 2, & Debug SE Al LI PEET R CPU 24748, ARG, %
. Flash. RAM 15| Il & 4505 .

1. Simulation Log
2. Wateh Window
3. ABMT CFU BRegisters - Ul
v 4. ABMT Source Code - Ul
v 5. ABMT Variables - 1
B. LPCZ000 FLASH - U1
T. LPCZ000 EaM -
2. LPCZ2100 Pin Configuration — U1

Debug KE TR EFHIER

AENT Source Code — Ul

Blinky.c. MEAFE-X-T- &

e S A A A A A LR A L R Rl R e R L R R R e R R R R A R R R R R L A

=== /% This Tile is part of the uvisionAerRM dewelopment tools
--=-= /% Copyright KEIL ELEKTRONIK GmbH 2002-2004 =

Ea A A AR AL A A A A SR S A A A A A A A A A A A A A A A A A A R A R A A R

————

—--—-= J% EBLINKY.ZC: LED Flasher

—_— b

—_— ;’wn-wwn-wwn-wwwn-n-wwn-wwn-n-wwn-wwn-wwwn-wwn-wwﬁwn-wwwwwn-n-wwn-wwn-wwwn-wwn-wwn-wwwwwwwwwww
—=== #Finclude <LPC21xx.H= J¥ LPC21xx definitiaons */
--—- #include "Timer.h"

---- extern long wolatile timewal;

—_— ’p’wn-wn-wn-wn-wwwn-n-wwn-wwn-n-wwn-wwwn-wwn-wwn-wwn-wn-wwwwwn-n-wwn-wwn-n-wwn-wwn-wwn-wwwwwwwwwww
———= ¥®Name: wait(]

--—— ¥¥*Oescriptions: Delay

e R R R R R TR E R R R R R R R R R R R T N R N R R R R T R N R R R R T T R R R R A R R R R R R R TR R R A R R R AT R TR R AR TR TR
———= woid wait (waoidl) | A% wait functiaon */f

S unsigned long 1;

i = timewals;
while (i + 107 != timewall; S* wait o 100ms *f

e A A RS A A A S A S A A A A A A A A A A A A A A A R A S AR AR

———— *¥Name: tainC)
--—- ®¥0escriptions: Blink

S LA A A AR R L R T R L R R e e R R R R AT R R R R R

02838 int main Cwoid) {

bt
>
——

ARM7 Source Code B H: BREKR

AENT ¥ariables — Ul

M ame Address value
timewval 40000100 BF
i R3 BF
[y
-n-éii FIE%

(4) i [P _] 45415203247, 75 ARM7 Source Code i 1o il L7 & F% FE T IR0 4
A B AT DT . 5 EE, 7F ARM7 Variables % 1 n] DLSEi & A B, %Pt 3.
ARM7 CUP Reisters - Ul 7%, " LAEF CPU A frds M 4af g a5(E E

ENT CFU Eegisters — Ul [x]
ZYCLE oosz2z270105

CURREMT 00000244 ESD312000 LOR 3, [R1 #+0]

ro AARARALA r4  0ooooo040 rE  EQOzS00C rlz 40003F3C

rl 40000100 rE  EO00Z2E004 L 13 40003F18 ([SP)
rz2  000000EA ré  EOQZE00C rl0 40002EB70 ri4 QO0003CC (LR
r3 0000005y ry  E0D2E004 rll 40003F38 15 00000344 [P

MMPRIM FMMMP
CFSR M2CW IFT43210 SPSR NZCW IFT42210
20000010 0010 00010000 USR  —--—-——-- ———— ———————— ———

R B P 22 M 2% Hhly © 2007 - 2008 42
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CPU HFE R RILHRRIEERER
(5) it [ M| 4k, b piE.
(6) fiti Ul: LPC2124, #Rj5Hdisid Edit Component X[ifHE, 7F Program File A
HE b B s B e S Blinky. hex fE&AE, 41 R K FTR.

i5is Edit Component

Component Referer |L|'l Hidden:
Companent V alue: |LF'|:21 24 Hidden:
- Help
LiSA Model File: | Higeal =] || pata |
Frogram File: ( n_l,lF'n:uiect'\BIink_l.J'\EIinky.he:-:E |Hide Al ﬂ
Cancel
Clock Frequency: 12mMHz Hide Al -
PCB Package: | SUFPBA-TXT =7 [Hidear  +]
Other Properties:
~
w
Exclude from Simulation Attach hierarchy module
Exclude from PCE Layout
Edit all properties as text

S EANITICH
(@) i [ » S ey, s [ ] #41, BHEE, 7E Debug g T LR
F CPU F172. Flash. RAM 15| BN B 2515 K .

Simulation Log

Watch Window

AEMT CFU Registers — Ul
LPC2000 FLASH - U

LFCZ000 EsM - 1

LFCZ100 Pin Configuration — Ul

Debug KB TRIEFHESR

LAl elf SCpE/A T RIS A A FAR B A o X R elf SO & il R hex SCHE 2

(8) Hueli [ M| 4, f31kp L.
E=ATH

KA —F W R A A o E . LSRR, 07 AR PR I — s 4h =
RVG: BRSO O dIl ST B PESCIE . FATTEARIN TR Jed dIl SCpF4 D3
Proteus %% H& M) MODELS SCARJHL,  IXFE A7 I8 i v LS AT 11 dn SRk Bty g S
PRERIE, AT lib SCHH45 ULE] Proteus 222% H kNI LIBRARY SCAFICHL, IXFEAR R W] LATE
Proteus [ BEAS TP G BN SO QSR BAA By eSO, IRiEAE s I 2R B S e 3
[fl, 795 R A4H.

563 http://www.callbus.ru/models.html "~ 12C Spy 1 DS1621, A Hbr &
12C Spy, HEMEIFHEHE] DS1621, FrUhit DS1621 F T . T, AMFE N
. 12CSPY.dIl. DS1621.dIl Il test_i2c.DSN %304, 464 12CSPY.dIl fil DS1621.dll
A DLE) Proteus 223 H 5% R ) MODELS 92 B, 147 test_i2c.DSN.
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J\. Keil 5 Proteus &t HBEKHE

Proteus VSM (Virtual System Modelling) AGDI X155 32 #7# Proteus VSM 1£ ) Keil
LT RAEE ) — R E . IKSh P A e /12 4T Keil IDE 1IHLEs L, 1fi Proteus 1] LA
ZHeE Keil IDE BT LA L, AT LL2edede i —ahlas L.

L4 Proteus VSM AGDI IE#hi2 F
(1) TEAT WL T3 vdmagdi.exe, Wiiiafr, Soaycl s o

Setup Labcenter Electronics Proteus VSH AGDI Driver vi.0 [X|

Welcome to the InstallShield Wizard for Proteus
Y¥5M AGDI Driver v1.0

The IngtallShield ?wizard will ingtall Laboenter Electionics
Prateus WSk AGDI Ciriver +1.0 on your computer. To
continue, click Mext.

Back | Hewut » | Cancel l

(2) Next

Keil 32X T—MEOmfg AGDI #10. /B ZE O dil REZRU ZHA keil 1)
IDE. M\ I T [/ 222358 B n) 411, AGDI Drivers for uVision2 H 8 T-{f & 8051; Ifj AGDI Drivers
for uVision3 & H T{/i & 8051 1 ARM (1.

Setup Labcenter Electronics Proteus VSE AGDI Driver wi.0 (X
Setup Type

Choose the setup type that best suits your needs.

Click the type of Setup you prefer.

P — Deszcription

AGDI Drivers for ulision3 Install AGDI Drivers for Keil
uWizion 3 [B051 and ARM]

< Back Hewut » Cancel

R B P 22 M 2% Hhly © 2007 - 2008 44
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(3) iﬁ%ﬁ}ij‘( , Next

Choose Destination Location

Select falder where Setup will inztall files.

Setup Labcenter Electronics Proteus ¥S5H AGDI Driver vl1.0 |§|

folder.

Tainstall ta this folder, click Mext. Taoinstal
anather folder.

When you press Nest, file transfer will begin.

Setup will install Laboenter Electronics Proteus WSk AGDI Driver w1.0 in the follawing

ta a different folder, click Browse and select

Destination Folder
’7 C:hkeil

Brawse... |

InstallShield

< Back Mext > | Cancel |

(4) EFHFIR, Next

Select Components

Choose the compaonents Setup will install

Setup Labcenter Electronics Proteus ¥S5H AGDI Driver vl1.0 |§|

ARM AGDI Driver (VDMMARM.DLL)
[] 8051 AGDI Driver YDMS1.0LL)

Select the compaonents you want to install, clear the components you da not want to install.

oK

Destination Folder
’7 C:hkeil

Browsze... |

Space Required on C:

Space dvwvailable on C:

1016 K ik s
E482784 K 15K apace. . |

InstallShield

< Back Mext > | Cancel |

(5) EFEAIE, Next

Setup Labcenter Electronics Proteus VSH AGDI Driver vil.O

InstallShield Wizard Complete

Setup has finizhed instaling Laboenter Electronics Proteus
WSk AGDI Driver w1.0 on vour computer.

Hack Firizh Carcel

(6) &F5235¢/, Finish

R 2E BE G 22 4% ey © 2007 - 2008
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Bl ¥ & Kiel 5 Proteus
(1) 1t Proteus ISIS H1#]JF E—% (1 Blinky HLE & .

1
1-.'t 4
a2 |

=
H
o =
1=
i qu
e
=

B

"

14y, -
1 BTRACEIT)
. PYOTHACES NG
2 i Pl JPeEaTAT)
e PY ZIPERTAT!
e 1 TWESTAT
. TR

AE B
(2) 7£ 1SIS ' Debug > Use Remote Debug Monitor #ii4 .

Librar}' Template System Help
Ml StartfRestart Debugging Cirl+F12

ZX Execute Fi1z
Execute Without Brealpoints ALt+F1Z

Execute for Specified Time

BRezet Fopup Windows

Beset Perszistent Model Data

.. Configure Diagnostics. ..

Uze Remote Debugz Monitor

WERZIFR
HE: il% Use Remote Debug Monitor HIREN i% 55 H] .
(3) T4 Keil, £F Keil IDE #4713 H Blinky.uv2; 7& T.4£4%[F] (Project Workspace)
Tk LPC2100, £ il 1% £ Options for Target ‘LPC2100'#ir 4, 7E 4 i ) Options for Target
‘LPC2100" % iFHE i $ Debug IR, 7EA Mk Use SEHE, JEAEILE 1 F Hra R AE b k4%

Proteus VSM Simulator.
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R &30 Proteus VSM Simulator M {77544 T “Proteus VSM AGDI WEIFEFF” A4
EUE e
¢ | Linker Debug |Utilities|

(¢ Use: |ULIHK ARM Debugger |
ULTHE AEM Debugzer
ULTRE Cortex—M3 Debuggzer

v Load B0 Interface T hy
v _I_m Frotens WM Simulator

Device | Target | Output | Listing | CC
" Use Simulator
[~ Limit Speed to Real-Time
[¥ Lead Application at Sta [V Bun to main() V¥ Load Application at Sta | Run to main()
Initialization Initialization
Restore Debug Session Settings Restore Debug Session Settings
¥ Breakpoints v Toolbox ¥ Breakpoints W Toolbex
W Watchpoints & P ¥ Watchpoints
W Memory Display ¥ Memory Displar
CPUr ILL: Perameter: Driver DLL:  Parameter:
[samn. DL -cLFCZ100 SAFM. DLL
Dialog DLL:  Parameter: Dialog DLL:  Parameter:
DARME. ILL ]—puczlxx {T;\RMP. ILL |—pLPC21xx
BE | B | Defalis | _wm |
S s
WEIAREE

(4) ok B AR
(5) B 1SIS, 7L E X LPC2124, #i4 Edit Component X} ififiE, 7 Program File
AHE R E RSO Blinky.elf (k42,0 N EI R, A OK.

55 Edit Component

Component Beferer |24 Hidder: oK
Component Y alue: |LF'E2'| 24 Hidden:

Help
LISA Model File: | Hidetl  +||| Data

il Blinky. elf Hide All -

Prograr File: | - I e J Cancel
Clock Frequency: |'I 2MHz | Hide Al j
PCE Package:  |SHFPE4-77 ~| 7 Hidear  ~]

Other Properties:

[(*

Exclude from Simulation Attach hierarchy module
Exclude from PCE Layout
Edit all properties as text

R E BiREF XX
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(6) F 3| Keil Hi%k# Debug > Start/Stop Debug Seccsion 4, I fLF3] LPC2124
o, PRSI R . Proteus T ARM7 Source Code % H s id 81485 .

-4

Bl o388 389 o
BOmTO 0o [BlEY BEE!
|Project Workspace . 268: Vectora: LDR FC, Reser_Addr ~
eI [ value £30x00000000  ESSFFO18 LDR FC, [PC, #0x0018]
[ —— . zgo: LDR PC, Undef_Addr
[ Drassasass Ox0000DON4  ESSFFO1E  LDR Pe, [PC, #0x0018]
e Bl Dxasaasasa 270t LDR PC, SWI_Addr
B2 Dxasaasase 0x00000005  ESSFFO1S  LDE P, [P, #0x0015]
i Dredssases 271: LDR PC, Pibt_Addr
Fhasatan 0x0000000C  ES9FFO18 LDR FC, [PC, #0x0016]
B (xasasaaaa
W s 278 LDR FC, Dibt_Addr
CET ey 0x00000010 ESSFFOLS  LDR P, [P, #0x0015
BB Oxazasasasa 2 HOP /* Reserved Vector */
[ Drassasass 2741 LDR PC, IRQ_Addr
RID Oxasaasass 0x00000014 E1i00000 MO
o 11:; g"““““ 2751 LDR PC, [PC, §-OxOFFO] /% Vector from VieVectiddr =/
: Fanamane 0x00DD001E ES1iFFFF0 LDR PC, [BC, #-0x0FFO]
SUEL3 EF) Omasssasas ;
B4 OB 000000000 276: LDR PC,FIQ iddr
RIS (PC) 000000000 . 277
- CPSE M0N0 0x0000001C ESSFFO1S  LDR P, [PC, #0x0018]
~3F3R 000000045 - 278: Reset Addr: oD Rezet_Handler
User/System 0x00000020 00000040 DD 0x00000040
i“‘ Interiypt |l z79: Under addr: oD Undef_Handler?i
nierrapt 0x00000024 OODDOGFC  227EQ
Superviser
AT . 280: SUI_Addr: oD SWI_Handler?i
Undefined Ox0ONODOZE  NONOOGFE  279EQ
Internal e ; 281: PAbt_Addr: oD Phbt_Handler?i
= [@s. *or =1 | 0x000000ZC  O0DOO6F4  777EQ =
- 282: Dibt Addr: oD Dibt Handler?l 6
3|
| Symbals | === =
Mask: !" I~ Lase Sersitive Startup. s | Time. ¢ | Blinky. ¢ @Di“s“'ﬂ’l}'
|x[Load "D:\Y lecture)\builtin |\ ARN7 5. % F A0 E JE44 ) \myProject) Y Blinky' | Blinky.ELF" |

>
ASSIGH BreakDisable BreakEnshle BreakKill BreakList BreakSet Breaklccess COVERAGE DEFINE DIR Display Enter EVALuste EXIT 'Ti

AT T T Buid 4 command /4 Findin Files [ [+ [
i —

Luminary Eval Board |tl: 0.00000000 sec | I |

[ Output Window - X

i

=
i
2

&

iR E
AEET Source Code — Ul
Startup.z

x|
MEIET T 158k

Lext
Pl

.QTobal
. func
_startup:

_startup
_startup

# ExCeption wvectars

# Mapped to Address 0.

# aAbsolute addressing mode must be used.

# Dummy Handlers are implemented as infinite loops which can be modified

aQoo cCtaors:
Pz,
FiZ,
P,
P,

PAbt_addr
Dabt_addr

S* Reserwved Vector ¥/

PC, IROQ_Addr

Reset_addr:
Undet_aAddr:
SWI_addr:
Pabt_Addr:
nabt_addr:

FC,
FC,

[FC, #-0x0OFFQ]
FIQ _Addr

Reset_Handler
Undet_Handler
SWI_Handler
Fabt_Handler
DAbt_Handler

BB

R 2E BE G 22 4% ey © 2007 - 2008
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(7) 7¢ Keil A R, %8 Debug > Run iy 2 8i#% F F5 #, 4dizir . 45 7K.

U1

33v £ A PO.OMXOOPWMI
& ] xraLa PO.ARXDOPWMS |2

ummi’g

g

3

|
Ty

578 | e

5 1]

POAMRTS1ICAPT.0
POACTSUCAR A
POA2DSR1MATIO
POANDTRIMATI A
POAADCOEINTT
PO1SRIEINT2

POASEINTOMATO. CAPO.2
POATICAPT. 2/SCK1IMATI.2
POASICAPY.AMISON
PO1GMAT 2IMOSH
PO.20MAT1 ASSEL1EINT3
PO.21PWMSICAP 3
PO.22/CAPO OMATO.0

P0O.23

PO.24

PO.2S

[BEBCRARARAARRRARR

PO.27T/AINQICAPD 1/MATD.1
PO.ZBAINTICAPD 2MATD.2

e

~

asv PO 20/AINZICAPD. AMATOS [—1&
PO S0/AINSEINTIICAPDD

T vaa P1.16TRACEPKTO (1%

rom P1ITMTRACEPKTI (12

tovp g2 V8 P11BTRACEPKT2 (=5

B v3 P1 19TRACEPKTS (o=
P1.20TRACESYNG

p—52 1 visa P121/PIPESTATO [ =24

T via P1.22/PIPESTAT! (42

vis P123PIPESTAT2 |22

N P124TRACECLK (=22

£ ] vssa P P1 25/EXTING |22

D—'So VSSA P1.26/RTCK. =

20 vss P127M00 52

p—22 1 vss P128/TDI 252

] == PL2TCK (=0

vss P10 5

(8) i%&#¥t Debug > Stop Running 7%, {EIE{iE.

(9) %ik$ Debug > Start/Stop Debug Seccsion 4, ffi£#t Debug > Step 14 ik
R P11 B, AT B Proteus B BIER AT P I2 4T, JF H W ARM7 Source
Code 7 [1fl ARM7 Variables % 1, BT irifiIf g .

(10) fF Proteus 13 $ Debug > 3.ARM7 CPU Registers — U1 @4, #ii CPU 27 /78

& H . WTLUE BIEAEIZAT I SO 4n A58 BXEQ R, 1Ml Keil Hr i s AH R (14 S - 2w A0RS, &l

CYCLE Oo00z2256lea

CURRENT 0QOOQO00Z4C 012FFFLE EXEQ LR

PO AR r4 0000000l rE  E002800C r12 400023F3C

rl 40000100 rS  oooooooon M RRARRAAAA 13 40003F18 [SF)
r2 00000008 re  40003F74 rio 4000270 rl4 Q0000340 [LR)
r2 oooooooo ry  E00ZE004 1l 40002F28 r15 000003 4C (PO

MMMMM MMM

CFER NZCW IFT42210 SPER NZCW IFT43210
20000010 0010 00010000 USRS —==—==== ——=—= ———————— ——-

CPU HF7FEE N
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- , = 0% % ¥ O MA@ (S 8 & I
QM PRl =
(T - =||[" 000000348 E1520003 RZ,R3 Al
Register iv +| ||5>0=x0000034C O0O12FFF1E R14
P b ] 0x00000350 EAFFFFFB 0x00000344
0 0x00000354 40000100 RO.RO.RO.LSL #2
0 29: int main (wvoild) {
g 30 unsigned int j: ~% LED wvar .
el
g 0x00000358 E1AQDCOOD MOV R12,R13
0 0xz0000035C E92DDSF0  STMDB R13!,{R4-R5,R11-R12,R14-PC}
] 0x00000360 EZ24CBOO04 SUB R11,RE12, #0x00000004
0 322 I00DIR = O0x0O00000OFF: ~#P0.0..P0.7defined as Outputs =~
[ 33
a 0xz00000364 E3AQ03Z8E MOV R3,#WDFEED (0xEQODQDOODS)
ll" Joyst 0 0x000003658 EZ253350a ADD R3,R3,#0x00028000
ri?inﬁif;t 0x0000036C E3IAD40FF MOV R4, #0=x000000FF
Tt 0x00000370 E5834000 £TR R4, [R3]
-Supervizor 34: inltE-Ermer (s
Abort 0x00000374 EBFFFFCO EL init_timer(0z0000027C)
Tndefined 35: I00SET=0=z000000FF ;
Entaingl 0x00000378 EZAD3Z24E MOV R3,#WDTC (0xEDODOOO4)
Tf;°d$ 2 0x0000037C E283390& ADD R3,R3,#0x00028000
e =& 0x00000380 ES834000 STR R4, [R3]
(e = 36: while (1) { ~%* Loop forever =/
o 7 0x00000384 EZADSZCE MOV RE,#WDTV (0xEDODOOOC)
= m' |’{} |§| 0xz000003858 EZ2888%90A ADD RE,RE,#0x00028000 e}
0x0000038C E3AQ7Z4E MOV R7,#WDTC (0xE0000004) A
| Symbolz x| I ]
kel W Tine.c | Blinky.c [E)Disassenbly
[x[*%* Restricted Version with 16354 Byte Code Size Limit -
|*** Currently used: 6140 Bytes (37%)
i
2l >
=
i‘g A33IGN BreakDisable BreakEnable BreakKill -
FIATAL T Buld A command  Findin Fies [ IEN [ ]
Eeady [Protens V3M Simulater [t1: 0.00000000 sec R

LRI ES
(11) i%&#% Debug > Start/Stop Debug Session 74, {5 iF4iH.
Mg ¥4 keil 5 Protues
Wit TCP/IP Hpill. Proteus VSM AGDI SR/ FRE 5 ISIS (i, XAF Keil HiagHs ]
BT TANEVHE AL LY Proteus 1 .
W 2% | v T LR 2SR, R Option for Target ‘LPC2100° [ Debug ¥ -F
1#) Setting %41, ¥ &iza4T Proteus BAFHLARIE) 1P ki, ik,

¥YDE Configuration

IF Addreczs: Il-:ncalh-:nst 0K |
Fort Humber |a|:u:uj Cancel |

Logzing: IPr-:.t-:nr_'-:nl ]]ata;l

Timeout: |3|:I

BLE IP ik
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.- ARM BF A HIE

1)

WA /N R G WRIRMBAT L ARM FF A, @ BUR— PR AN EE SRSk 4y, T
(N FH#R s, TRk ARM )3 85 AR dsp B8 LA FTAS ], A4 2538 31 &R v 8,

BT LA Se A — MY Flash. SRAM 5; SDRAM. CPU. JTAG. FIEN{5 5 /N RGM,
RO RN . iR/ N REREW IEH AT, RIMES BT T —¥F, /5 ARM [F7) 42
FUEAHEARERL L, i SRR CA XL A R 200, XK IR — IR 2 (1 1

ARMEBHFETIAMRA =

2)

3)

4)

5)

6)
7)

8)

UVision3 ULINK2{h JL &8 ARMP BiFE{&#

7 pvision 3] Usek JTAG PORT

— [ s g I

e | .
/

HealView MODOK

GRS, HARRECE LSS AN REN R B, R LR )

WAt 1, BRI, SERETHE UUE] SRAM by SERSARIG I LG BCE Pl &, &
3 CIHFAH. WVHRE ISR — 2R BIREF 2+, bootloader ATIRZ K1, H
A EYOX LG IR BT NPE, UM ARARMOTT SR, IR S5 A0 B MERe, ik
RGN IR RIS I T R &

B TEURBT IR R I BERE, R ARM FE A% LA, (HAF
G 5 R I 200 R 2L ) L. AEIX LT 00 A LD B, BUAR
K SAL -

LHE BRI RGRE, /£ ARM N ADTRORAE IR RS, SERGAD, MEE
FHINMFLT, linux,uc/os-11 25550 ARG 1 R o

WERRRARRELE, A A LR 1ZE 7 ) DEMO BJs B . S s PR AL .
RFEARCLE AT, X BRI 7 Bl b A . #81F ) DATSHEET — & B 4 1k
URRABCER A S B X 1 A R ST LB AT BT T i o

VUZ BRI 33 R HLBHL:

e FH DU JEARANG G SR ) ) R, i 7 B B R LA 25K, R ARG 2 )
BT 33 WHLEH — RS dsdm, WL RHHTVL RO/ A Al e 250 A i bk 2k,
TG EEORAIE Y i A 2L

FERANIKIIN i, PCB B L FRE e M A itk ek . Amae s JURFIE LT, s AR e
AR SENIE, Afkise ERAC M BLBLTR AR (AN ILRC) I, A5 Sl i alt s A A SO, SO0t Jat
{5 GIERCTHR, T EIN 2 S B R AR . SRV RN, R ANEEE S,
[B] P /22 7359 D FLE R I, XA — T TR T M SR, R ENRANE R EL S E
TIPSR K I RO A “Ais ™ (microstrip) A2k, & MBpTE e e, i HarLh
THEEe X PRI LA DU R . X PR 2k FLPT T 2 B e . B2 %Pl

FB R A A R,
SN IRBIRE B
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(RIS SO AR SR R LR A AR R 0, AVF 2 B 2 SRR e ] v 5

9) 33 W H FHLE 5 H I AR KA (1 — i (LA —5E 33 B, WJLRREITL. NHBREAT, L
BERARNG L) 5 AR 5 A& BT R 5 BB 2R BTV C, A St el ok (fBe i
i BT ULAL)  AOAR 5 AN ORI R] 25 (i), SRR (K15 5 AN 32 31
SN o PR AT LAEUS T, B R AT A BEOFIC, (HAERC 7 RS LL B T, IR BT RR A
i HARZ B & — R 20, kbbb 24k, Ao VT i 5) i .
XHLPTUER R, AN RN PR AR L, AR A IR R R, R A
S LT R RER T BT CUR LT (R RE) T O R AR, — AL ) £
f—2F, et R L2 1ns, MAERIEEDE 1000MHz, Wl BiAE Bl e
4% 500MHz (MR % 18 . A Ik BRI AL 2RI 18], V82 ik 1C JLIRE) s 1) fan
R T o
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[Z%30#K]
1.

2.

5T Proteus ) ARM FESUTFREOR, FES 5, ALRMUs iR AL,
2007.1
http://www.embedworld.com/forum_view.asp?forum_id=4&view_id=2002
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