HVision3 IDE for Microcontrollers

MVision, the popular IDE from Keil Software, combines Project
Management, Source Code Editing, Program Debugging, and Flash
Programming in a single, powerful environment. This Quick Start guide
gives you the information necessary to use WYVision3 for your own
projects. It provides an overview of the most commonly used pVision3
features including:

B Project Management, Device Setup, and Tool Configuration.

®  Editor facilities for Creating, Modifying, and Correcting Programs.

B Target Debugging or CPU & Peripheral Simulation.

For experienced users, pVision3 adds new features such as Source
Outlining, Function Navigation, Editor Templates, Incremental Search,
Configuration Wizard, Logic Analyzer, CAN and I’C Simulation, Flash
Programming, and JTAG Debugging.
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The Keil 1Vision3 IDE supports over 700 devices including ARM-powered,
XCl6x, Cléx, STI0, 251, and 805 | -based microcontrollers.
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Project Management

Options for Target ‘AT91M55800A"

Device | Target| Output | Listing | CC Agsembler | Linker | Debug | Utiitiss

MVision3 ensures easy and consistent Project
Management. A single project file stores

. D atabase:
source file names and saves configuration
information for Compiler, Assembler, Linker, Ml
. Device: ATIIMERB00A
Debugger, Flash Loader, and other utilities. Famibe AFM
The Proiect menu pI"OVides access to project £3 ATECEIZ2 | |ARMTTDMI based High-performance 32-bit RIS C Micracantioller with Thumb
. . ) £ ATECEISHDT extensians, Fully Programmable External Bus Interface,
files and dialogs for project management. €3 AT9IF40416 {01 2B dtessiopace 8 Chip Sclects, B Byles lernal PEL
ragrammable 1/0 Lines, S-level Priority, Individually Maskable,
. .. . . £3 AT9IF40816 Vx_aclnre_d_\ntenupt Controller, 7 Extemal interrupts, |m:|ud|ng_ a
open Prolect.” |oads ex|st|ng pro]ect f||es' £3 ATIIFR401E2 || High-pricrity Lowrlatency Interupt Request, B-channel 16-bit Timer/Counter,
. £ AT9IFR4042 E Extemal Clock Inputs, 2 Multi-purpoze /0 Ping per Chan.,
The Examples folder contains many useful 1 ATIIFRADE i EUEAHTISbeashtEr!‘EiIIJaVF SCPI \tntﬁlfa':e,UPénA%ﬁmmalélz;\‘u"atchdng Timer,
ot ; £3 AT91M40400 #oharnd 104 ADL, 2 chamnel 10bIDAC,
Sample appllcatlons |Ike the Measure example g ATI140800 Clack Generator with 'PLL, Reaktime Clock. m’nlh On-chip 32kHz Oscillatar,
. . . . AT91040807 Advanced Power b anagement Controller
that is used throughout this Quick Start guide.
£3 AT9IM428004
£ ATFIMA3300
New Project... allows you to create your €] |
. ] ) ¥
own projects. 3 ATTIR4ONNA )

I Ok 1[ Cancel ][ D efaults ]

Device Database™ — — —

and provides the basic setup for the development environment.
When you start a new JVision3 project, you

select the target device from the Device

i Project Workspace ®
Database™ and pVision3 automatically sets EEEY =8 R S
required tool options and customizes dialogs. -£3 Startup Code
- . . Startup.s
MVision3 displays only those options that are By System Calk Rebuld target

relevant to the selected device and prevents Buid target Fr

selection of incompatible directives. Just a few
dialogs are required to completely configure
all the tools (Assembler, Compiler, Linker,
Debugger, and Flash Download Utilities).

F] Syscals.c
Serial.c
=5 Source Code

Measure.c Add Files to Group 'System Calls'
Meommand. ¢ &' Manage Components
iZetline.c Remove Group ‘Syskem Calls' and it's Files

measure.h
=1 a Docurnentation v | Include Dependencies
Project Components Al St The Files Tab in the Project Workspace
File Groups allow you to group associated s lists source & header ﬁles. Right-C’iCk the

files together. They may be used to separate E @ |w = mouse to open context-sensitive menus.

files into functional blocks or to identify

engineers in your software team. Components, Environment and Books
Project Targets allow you to create several Project Corponers | Folders/Estensions | Books
programs froma single pro]ect. You may
require one target for- testing and another General Books 1 ¥+ ¥ |Tool Specific i1 ¥ 4+ ¥ |DeviceSpeciic 1 W 4+ 4
. . . ufision2 Release Motes Fielease Notes Datasheet

tar‘get for a release version of your app|lcat|0n. uivisionz U ser’s Guide uiisionz Getting Started User's Guide

. .. . u¥ision2 Debug Commands
Each target allows individual tool settings GHU € Compikr

GNU C Run-Time Libraries
ithi i i GMLU C Uit

within the same project file. GHELE Qties.

User’s Guides & Additional Books

The Books Tab in the Project Workspace lists
extensive on-line manuals for the tools and the Defaull Foat: Defaul Raot Default Foat

selected microcontroller. You may add your C5Keil\ CAKeiNARMY I \COROMYARMkeilsetupt, 4 E]
own additional books using the Manage
Components dialog. This provides quick
access to CPU and project documentation.

The Manage Components dialog allows you to create File Groups and
Project Targets and add documents (Books) to a project.
2 MVision3 - Quick Start




Tool Configuration & Make

Development Tool Options

WVision3 allows you to set tool options by
target, group, and source file. The options
dialog opens via the context menu of the
Project Workspace and provides tabs for:

= Device: Allows you to view and change
the selected target CPU.

®  Target: Allows you to specify CPU and
memory options. These are used to
configure basic tool settings including those
of the linker, debugger, and simulator.
Typically, these are the only settings you
must make to begin a new project.

= Qutput/Listing: Allow you to configure
the generated object and listing files.

= Compiler/Assembler/Linker: Allow you
to view and change tool-specific options.

=  Debug: Allows you to configure the
MVision3 Simulator and Debugger.

m  Utilities: Allows you to configure project-
specific tools (like Flash programming).

Build Process

The Build Target command runs the
Compiler and Assembler. The tools
automatically generate file dependencies so
only those files that have changed are re-
translated. You may enabled additional Global
Code Optimizations which are performed by
incremental re-compilations of C modules.

Flash Download

Flash Download features are included in some
Target Drivers (like the EPM900 LPC
Emulator/Programmer and the Keil ULINK
USB JTAG-Adapter).

Additionally, you may integrate external Flash
utilities (and their command-line options) into
the pVision3 project setup.

Build Toolbar
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The Device Database™ pre-configures tool settings for the selected CPU.
Only few dialogs pages are required for complete tool setup.

[E] C:\Keil\ARMAGHUNExamp les\Measure\Startup.s [Z]@
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External Bus Interface (EBL)
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(= ATILMSSE004 APMC Clock Setup [¥
55t Clock Source Selection Phase Lock Loop Output
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The Configuration Wizard provides a graphical editor for startup files,
configuration code, debugger INI files, and linker scripts.

Options for Target "Simulator’

Device | Target | Output | Listing| C51 | 461 | BLSY Locate | BLS1 Misc | Debug| Uties |

Configure Flash Menu Command

(%) Use Target Driver for Flash Programming

|ST-uPSD ULINK Diiver (][ settings |
Irit File: D
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Command.

Arguments:
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The Utilities tab adds Flash Download Utilities configuration to the project.




Source Code Editor

Editor Toolbar

The pVision3 editor offers many standard and VR —— g
advanced software editing features. Color E‘ R el inteskuR et ni
syntax highlighting and text indentation are ﬁ“ ““’”t‘jﬂz"""” o e
optimized for editing C source code. Most B e i | wone ) e e 0 e
editor functions may be quickly accessed from 2 e e T et URESY
the toolbar or the context menu. Program | Sy b el e 2T
debugging is directly controlled in the editor. i soa - ta3: i, s
This natural environment allows you to quickly i
integrate and test source code changes. Jeotee e bvenn aaloeant S ot e
e e /o sasact mone @
s R i e P SRR
- (— P
= Incremental Find positions the cursor e e m e e =
while you type the search phrase. WVision3 includes all standard editor features. Advanced Features provide
= Active Brace Checking shows nesting an overview of source files and help you complete your task faster.

and highlights mismatches while entering
parentheses, braces, or brackets.

»  Text Block F . hat C ) Active Brace Checking provides an overview of
ext Block Functions that Comment, if farr[l]} complex statements. When editing source files,

Ind(.ent, Uppercase, Tabify, and Remove " i matching parentheses, braces, or brackets are
Whitespace from text blocks. if Barcinlll marked in grey—mismatches are shown in red.

= Document-Selective Settings for tab
spacing and syntax coloring in Assembler,

Project Wiorkspace x
C, and other file types. e go ot i)
. . . . i o] Configuration @E
®  Detailed Syntax Highlighting that allows B e 101 by b :
. . c_irk_obi [unsigned long ident, bute || | Editor | Colors & Fonts| User Keywords | Shortout Keys | Templates
you to define a user keyword list. Colors e ilyediod el — e
. . c_tecet_obi it [byte obl_adi : enplates: a
are used in printed output. 2:??5?‘%-v“‘.ﬁ;:§"“‘°"“*‘ buenc) | (AR EdtorCreFi o
. . . . _slop [vai Edtor AllFies contiue
= Document Outlining that provides a quick comc ot oo by || ARM: o e L
. . can_sel_arbitrations (byte adrunsig
overview of complex source files. o ek e v

clear_tecords [void)
getline [unsigned cha idata® ine.un
init [void)

main (void] Text:
Functions and Templates Eié",gméfé]‘w[wm mec eyl | | 7R Fleverion
msec [t

i
e ndex fursigned char” afer] R

The Functions Tab in the Project Workspace ;@ﬁ;,’a"ﬁiﬁ%i'd‘ ot A0S St 2 s s

displays all functions in either your project or AT f ”

open editor files. You may click on a function

to jump to its definition. oK) [ corcel) [_points_]

The Templates Tab shows user-defined text Define templates under
blocks (templates). To insert a template into Edit - Configuration.

. EFiles | SRegs | [3Books W Insert them from the
your source file, type the first few letters of )
the name followed by Ctrl+Space or click The Function Tab alphabetically lists ~ Templates Tab or by entering
the item in the Templates Tab functions in your project. the first few letters of the name

P ’ Click to jump to the function definition. followed by Ctrl+Space.
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Editor Utilities

MVision3 contains powerful features and 9 Browse - C-Keil\C166\EXAMPLES Weasure\Objectimeasure BEX]
interfaces to external tools which help you S P iteeese @ @iere @i
, , Faeron B Hloom
complete your projects on time. Blrea  Elhgscons
Pltar ) shuge
File Dutine: | <all files> v
Source Browser v o Gess [ [ Deftions and eferences - aoment
] ] gg}ﬁc ::lt: g: =3 ;;K[sg\‘]:LES?;AMP[ES\MEESMEWEMWE(
The integrated Source Browser (available for cezuic i i [ e 570
. . . i 2 i [ R JLine 96 [1jw]
Keil Cx51, C251, and C166) maintains a gzt bl ol LnE[R]me[w]
. CC2SIC data (sfr iy [ R ]Line 99 [rjw]
database of your program symbols for quick ceaaic dta B (2 1ure 0
R A lata (sfr i ine 102 (el
navigation through your source files. You may ot pgd - fndde
. N . .. cealc data (sfr o AN e
use the detailed information to optimize the cerc ol - e
memory types of variables. P st ~ Tt
Egzg ga: Es: =B CKeMNCIESIEXAHPLES easureimeasure.h
ata (s @i [RLine 33
H ~ data (sfr = \Keil leasureMcommand.c
PC-Lint Syntax Checking ceac i R ek it
<] f >
Gimpel Software’s PC-Lint integrates into the Use the Source Browser for fast navigation to definitions and references.
pVision3 IDE and is independent of the
Compiler. PC-Lint checks your C/C++ s
source code for bugs, glitches, inconsistencies, Sorgeeskn Sottsk Project Workspace Icons
and non-portable constructs. PC-Lint Version A e e ) .
. . : : Standard Source File
8 also includes checking for MISRA rules. Check Qu TMeasure,uv2

Delete Local file Measure.uvz'

. Revision history Measure. w2 i3 File or File Grou
Version Control Systems T S ; . P
Status ‘Measure.uv? with specific Options

A configurable interface allows you to plug-in e e
= o e
the Software Version Control System (SVCS) e o File checked in SVCS (R/O)
of your choice. Pre-configured templates are Login as user *
. . File excluded from linkage
provided for: Intersolv PVCS, Microsoft S g
SourceSafe, MKS Source Integrity, Rational Key Sequences are used for argument passing to external tools, like SVCS.

Clear Case, Perforce, and CVS (available Prefixes (%, $, @, ...) specify which part of the path to use.

under the GNU open source license). .
Key Passes the following item to external tools...
E Current Editor Fie.
WVision3 may be controlled via the F Selected file in the Project Workspace (MEASURE.C).
Development Tool Connection (DTC) P Name of the current project file (MY_APPUV2).
Interface. DTC is used by third party tools L Linker output file, typically the executable file (MY_APP).
I|ke the ILOgIX/WST UML Bridge, BKR H Application HEX file (MY_APPHEX)
EasyCode, or Hitex Tessy to remotely control X pVision3 executable program file (C:\KEIL\UV2\UV2.EXE).
IDE and Debugger functions. Q File name that holds comments for the SVCS system.
R String that holds a revision number for the SVCS system.
m C String that holds a check point string for the SVCS system.
o . U  User name specified for the SVCS system.
Find in Files performs a text search in all V  Database file name specified for the SVCS system.
specified files. The search results are
displayed in the Find in Files page of the o ) i
Output window. Fir.ld in Files sea.rches text in Find in Files 2%
multiple folders. Click on a search | fuuhat setime v]

result to open the file in the editor. | Mieseitos “etrrataerbzont vl
External Tools p fi Infolder | CAReMARMAGNUNE xamplesiMesst v |

earching for 'set_time'...

:“Kei 1 "ARM\GNUExamp] as Measure Mcomman| Lok insublolders  [/]Malch case

S
. . . s =
The Tools menu integrates your favorite utility R A A A Sl b T
C
3

programs into uVision3. Project-related i
arguments (like file names or project folders) E

NEell“ARMNGHUSExamples-MeasureMesasure|
cccurrence (s) have been found.

§ Buld }, Command ) Find in Files <] >

may be sent as arguments to these utilities. LEC I £
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The pVision3 IDE/Simulator/Debugger
accelerates your learning efforts by providing a
single environment for editing, simulating, and
testing target hardware. Most debugger and
editor functions may be quickly accessed from
the toolbar.

You may use the context menu or the Editor
Toolbar to insert breakpoints. Breakpoints
you set while editing are activated when you
start your debugging session.

MVision3 marks the status of each source line
in the Attributes column of the editor
window. This provides a quick overview of
the current breakpoint and execution status.

Complex Breakpoints

In addition to simple breakpoints, the pVision3
Debugger supports complex breakpoints (with
conditional or logical expressions) and
memory access breakpoints (with read and/or
write access from an address or range).

Complex breakpoints may be defined in the
Breakpoint dialog (available from the Debug
menu). For each breakpoint, you may include
a command to execute and a count before the
breakpoint is triggered. Commands which are
executed when the breakpoint is triggered
may even invoke debug functions.

Memory and Watch Window

The Memory Window displays various
memory areas. You may select the output
format or change values via the context menu.

The Watch Window display and allows you to
change variables values. The variables of the
current functions are shown under the Locals
tab whereas the Call Stack tab lists the
program call tree.

MVision3 - Quick Start

Debugger

Debug Toolbar
BREVSEERA
9

] ear_tecords

98 args = sscanf (buffer,
138 af jargs == O || inde
40 dndex = sindex - index:

141 af (ingex < 0] index 4= SCNT:

ELadex ;
|| axgs == EoF

startflag = 0;

42 return {index);

0x 7BC E
0x010007C0  E

448 atatic weia clear_recor
50 imt idx:

52 svarcflag = 07
hisa  sinacy = ssveriesr = o

54 fer [ide = 0: idx !

PR T ():
0x010008C4 EBFFFFBY AL

001000780 E3A02000
1000784 ES9F3030 LDR
0x010007B8 ES832000 STR

5832
0x010007C4 ESSF3028 LDR
0x010007C8 ESB32000 STR

+  for (idx = 0: idx I= §
0x010007CC  ESSF0024 LDR
0x01000700 E3E01000 MVN

save_record [1dx]

clasr_records (0
way R2.40x00000000
R3, [PC,#0x0030]
R2. (R3]

R3. [PC. 4020020
R3. [PC. #020026]
B2, [R3]

CNT . adx+-

+) o
R0, [P0, #0x0024]
R1.#0x00000000

time.hour = Oxff

wu MAIN PRODRAM

E0823102
E7CO1103  SIRB
¢ E2822001 ADD
7E0 E3520014 CMP
O1ADFDDE  MOVEQ
0x010007E8  EAFFFFFY B
0z010007EC 00000208 ANDEQ
0x010007F0 00000520  ANDEQ
0z010007F4 00000500 ANDEQ
0x010007F 0DDDDSAD ANDEQ

oz in
84 char emdbuf [15]
et

oo amt i

15<PIOA_ID) | |1<<PIOE_ID) | “ enabie
70 [1<<ADCO_ID) | {1€<080_TD) | "

171 [12<TC0_T0) 2 ,- v
>

R3,R2,R2,1SL #2
R1.[RO.RI,LSL #2]
R2,R2,#0x00000001
R2,#0x00000014
C,R1
0x01000704
R0,R0.RE,ISL #4
.RO.RO0.LSR #10
R0,RB0,RD.LSL #10
RO.RO.RO.LSR #11

Messue [BR Dussooni

The Disassembly Window includes a trace history that shows the
last CPU instructions executed prior to a breakpoint.

Attributes —» | 148
Bookmark —» | @150
No Executable Code —» 151

Enabled Breakpoint —» 152

Code already executed —» 153

Current PC, next statement —» 154
Disabled Breakpoint —» I:]1 55

Selected line from Output Window —» |=p156
Code is not executed —» || 157

static void
int idx;

startflag
sindex = s
for (idx =

save_rec

Breakpoints

Current Breakpaints:

00: (E) 0x010007FC, ‘main’,
[ 01: [A readwrite 0xD0000562 len=1). ‘curmrent.time.sec’.

(<] I |

02: [E) 0x010004D 8. 'tc0’'. cmd: "printf{A"Got a Timer Tick Interrupty"”)"
3: [E] Ox01000458. 'save_current_measurements’. count=5,
06: [A write Dx0D0000580 len=1]. ‘interval min==5kEkmdizplay’. cmd: “printf{\"Hit [

[2)

The Breakpoints Dialog allows you to define complex breakpoints on
conditional expressions or different memory access types.

,: e L Decimal | _ﬁ
= “cument shuctmeec ..}
= time shuck clock [ ..} 0x01007C86: 0 Unsaned v o] char
hou 0400 0x01007C93: 2  Sined yom
min 0404 0x01007C9E: 4 ey
8 w00 0x01007CA9: 4 Asci e
msec gl 0x01007CB4: 4 )
partd 0400000000 0x01007CBF: 2 Fo= Iz 22
paitd 00000000 0x01007CCA: 0  Deuble 0 72 &F
% analog 04000005701 ...] 0%01007CD5: 6§ 120 73
401 000D 3 0201007CED: 6 wodry Memary at G-G1007CEE 173 78
gl <ypeFlioedt; 2[0x01007CEB: 7t J5 63 6F
3 ElN=N1NN7CFA: 72 A4 A5 72 2F 20 49 74 20 9 73 k.
2| 40 v v N Tocab pWatch #1 {Wakh#z | Calstack ] |24 < > » \Memory #1 £ Memory £z J Memory#3 J S

The Watch and Memory Windows allow you to view variables and memory.
Select display formats with context menu commands.
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CPU and Peripheral Simulation

pVision3 has powerful simulation capabilities
that give you serious benefits for rapid, reliable
embedded software development.

Simulation allows software testing on your
desktop with no hardware environment.
Early software debugging on a functional
basis improves overall software reliability.
Simulation allows breakpoints that are
impossible with hardware debuggers.
Simulation offers optimal input signals
(hardware debuggers add extra noise).
Single-stepping through signal processing
algorithms is possible. External signals are
stopped when the CPU halts.

Failure scenarios that would destroy real
hardware peripherals are easily checked.

High-Speed Device Simulation

The pVision3 Debugger accurately simulates a
complete microcontroller including the
instruction set and on-chip peripherals.
Peripheral simulation is composed of:

Dialog boxes that allow you to view and
rapidly configure peripherals.

Virtual Registers (VTREGs) that allow you
to control peripherals using breakpoints or
the built-in debugging C script language.

You may use dialogs, virtual registers, and
debug scripts to create high-fidelity simulations
of your target hardware and environment.

The DLL-based Advanced Simulation Interface
(AGSI) allows you to implement user-defined
peripherals. You may define the behavior and
dialogs necessary for a new peripheral. For
instance, Dolphin Integration’s SUCCESS™
uses AGSI for co-simulation of hardware and
software mixed-signal peripherals in VHDL.

Communication Interfaces

WVision3 supports simulation of I/O interfaces
like CAN, I’C, and UARTs. Serial Windows
provide terminal simulators for the on-chip
UARTs. CAN and I’C Windows show message
traffic and bus configuration details.

EBI: External Bus Interface
3| Base.dddr PAG.. | DB N T..|B.| €8
AIC: Advanced Interrupt Controller 0 01000000H FI¥T:) 16bit 3 2 ] 1
0000H  4ME 8t H : 1 1
Source Name Index OGO EME T (O] i
(East ripl il § gl 3 a00000ooH  TMB [N ]
Software Interrupt SWiRED 1 oofl | 4 40000000H 1B 0 a o
USART Channel 0 Usaen ondl | 5 S0000000H 1M 1o ]
HSARChannsl 1 USAPMC: Advanced Power Management Controller g o
USART Chanrel 2 u 0 o
Timer Chanmsl 0 1q Spstem & Parpheral Cliack
Timer Channel 1 T [ICHT [Fusn TCO []TC4  [F]apco T [lweE
Tirner Channel 2 T . Oust [@
Timer Channel 3 b || AR T T Cusz DACQO: Digital/Analog Converter 0
Timer Chanrel 4 T4 APMC_PCSR: 0:0000E044 Control
Tirver Chantiel 5 T il [ ISEIT RS
DACO_CR: | 0x00000000 _I SWRST
2] Clock G enerator Mads

Selected Intemipt
AIC_SVRD: (x00000000

APMC_CGMA: 0x032F8102

£55:|PLL | Mode

RTC_TIMA: 0x00520000 T

AMPM HOUR MIN SEC
12[: 00: 00 Intermuapt b ask 8 Status
ADCO_IMR: | 0x00000000

ADCO_SR: | 0x00000000

Intemupt Mask # 5 tatus
RTC_IMA: 000000000
RTC_SR: 0400000001 Analog Inputs

ADD: 2.5000

Converted Data
ADCO_CORO: | 0x00000000

ADCO_CDR1: 0:00000000

AMPM HOUR MIN SEC ADC0_MA: | 040000031 0 [CJsLEER
12|:[00: | o0 [#IREs
TRGSEL: | TIDA0 [ TRGER
Tirne Alarm
RTC_TAR: (000520000 Ehannel Stats
ADCO_CHSR: | 040000000 FltH:  [FcHz

AD1: 29300 AD2 21200 AD3:|0.1200

DACO_MP: | 0-00000015 —
bHLIL: 001 PRES: [ Hone | i —
P = o[ 4 TTRESEL: Tinad LI TTRGEN
AIC_IVA: 0x00000000 Data Holding & Dutput
e pum: preeeoee==| | PLLCOUNT: [0:03 cLock:| 4
g
RTC: Real Time Clock 8.
Hode T
RTC MR DRODDIONOE | . 1L GAuenT
— ADCO: Analog/Digital Converter 0
ATC_HMR: | 0-00000001
& Conirl Evtemal Trigger
Tirne: ADCO_CR: | 0:00000000 _J SWRST _J START

PRESCAL: 003

Conv. Time: 5500 us

CH1 CHO

OVRE3 OVRE2 OVAET DVAED EOC3 EOCZ EOCT EOLD
OO0 0O O OoOoao

Reference Yolatge
ADVREF: |2.0000

ADCO_CDR2: 0:00000000
ADCO_CDR2: 000000000

Peripheral dialogs display detailed status information

and aid in driver development.

VTREG Description

PORTx Represents the microcontroller I/O port pins.

ADx Allows to supply a A/D input voltage as float value.
DAx Shows the D/A output voltage as float value.

CLOCK Represents the CPU clock frequency

SIN, SOUT  Input/Output registers of the Serial Interface (UART).

The peripheral VTREG's provide access to I/O peripherals from
debug scripts, signal functions and the debugger command line.

& Serial #1

kS|

txxxxxxxxxxxxxxxxx REMOTE MEASUREMENT RECORDER %% %% %3 %% %% xx %+

This program is a simple Measurement Recorder. It is based
the AT9IM55800A and records the state of Port A and Fort B
and the voltage on the four analog inputs ADO trough AD3.

|

|

|

+ command -+ syntax ----- + function -—---------ooooooooooooooo
| Read | R [n] | read <n> recorded measurements

| Display | D | display current measurement values
| Time | T hh:mm:ss | set tims

| Interval | I mm:ss.ttt | set interval time

| Clear | C | clear measurement records

| Quit | @ | guit measurement recaording

| Start | S | start measurement recording
- e R

Command : d

Display current Measurements: (ESC to abort
Time:

on |

—t

00:58,756 PA:055555AA PB:04020604 AD:2,50V Al1:2.99V AZ:2.12V A3:0,12V

Serial windows display UART output from your applications.
You may type characters to receive into the selected serial window.


http://

Debug Scripts and Signal Functions

The pVision3 Debugger incorporates a C
script language you can use to create:

®  Signal functions that simulate analog and
digital input to the microcontroller. Signal
functions run in the background while
MVision3 simulates your target program.

®  User functions that extend the command
scope or combine repetitive operations.

The pVision3 Debugger includes many built-in
functions (like printf, memset, rand, sin, log,
sqrt, and so on).

Debug functions may be invoked from the
Command Window (by typing the function
name), from triggered Breakpoints, or from
Toolbox Buttons.

Various debugger output may be directed to
log files for long-term storage, analysis, and
regression testing.

CAN Communication Example

You may use the following VTREGs to access
the CAN controller in user and signal functions.

VTREG Description

CANxID CAN Message ldentifier
CANXxL Length of the CAN Message
CANxBx Data bytes of the CAN Message
CANxIN Status of incoming Message
CANXOUT Status of outgoing Message

CANTIMING Adjust CAN bus timing

Using these VTREGs you may create a user
function that sends a CAN message with 3
data bytes to the application. For example:

FUNC void SendMessage (void) {
CANAID = 0x4422; / CAN Identifier
CANAL = 3; / Message Length
CANABO = 0x11; // 1lst data byte
CANAB1 = 0x22; // 2nd data byte
CANAB2 = 0x33; // 3nd data byte

} CANAIN = 2; // Send Message

This function may be called from a signal
function to repeatedly send this CAN
message. You may create user functions that
generate automated replies to CAN messages.
This is shown in application notes provided at
www.keil.com/appnotes.
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" Function Editor - C:\KellARMGHU M ini
[ Ooen J[ Mew. J[ Save |[ Savets. | [ Compie
Compls Enars:
s/ Generate Bit Pattern on 1.0 PORT Toolbox
signal void PortStates (long Pstats) {
while (1) { Update Wirdows
switch (Pstate) {
case 0 Pstates1: PORT=0x1111; break 1
cass 1: Pstate=2: PORT=0x1100: break:
case 2. Pstate=4: PORT=0x2222: break: 2 baloloe) |
case 3: Pstate=0: PORT=0zk500° break: 3
X case 4 Pstate=2; break =1 . break. ¢~ Halt Program Execution|  [~Siipoilogde
svatch (0.002); /7 Delay 2 msec 5
} 6 __MySlalu.&Dlsplay
sy
77 Toggle 10 PORT on write access
signal void PortToggle (void)
while (1) {
vwatch (current . time.nsec);
PORT "= Ox8;
i v
< 3

The Function Editor (Debug menu) allows you to create Signal and User
Functions. You may define Toolbox buttons for fast command invocation.
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n 510161 00 Aec 1
2 S2030%2: 01 Ree 1 MO Made | MODE 0 DLC Daa MSGCTRL | _CFCVAL | CANFTR [~
B 5251 000Dl Aer 1 [] i 0 DOODI00 1 AAMOCOCOMOCADO0D 5535 [
% SWesl 00D Aer 1 1 oooomor 1 3 s535 0000 1
= i S rea ; g % E nﬁhnnuun%ﬁﬁﬁﬁﬁﬁ"” aEE m E j
7 7995 0000001 Flec
- S onomel fe : N 0 000 0 0D000DODOOODOO0D  SESE 000 0
4 S7A0EBS OOOTDN Aec 1 5 0 000 0 000D0DODODODOOOD  SEE5 0000 0
B SRR 0N Aee 1 § 0 W0 0 00000DODODODOOOD 5SS 0000 [
° BoA28  ONONDT Re 1 7 Dit o 00 0 0D0DODODOOODOOGD 5SS 000 o
a e oomie e x ] oir 0 000 0 0000000D00ODOO0D 5SS 000 0
2 Nowere  owoNm Re 1 E Dis 0 00 0 0DODODODODODOODD S5 0000 0
L3 o Sir 0 D 0 W0 0 00000DODODODOOOD 5SS 0000 [
N BEAs oo e 3 D 0 000 0 000000ODOOODOOOD S5 000 0
2 DHEm e e vooo o W0 0 Dmmommoonm s om0
4 13 D 0 00 0 0DO0DDODODODOODD S5 0000 o
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The CAN controller status can be reviewed in dialog pages. The CAN
Communication Page is an analyser which displays all CAN message.

"I Function Editor - debugger.ini

%]

[ gpen ][ Mew. ][ save ][ savess.. ] [ Compie

Compie Erors

o
* Print the last message sent by the controller
=/

FUNC void ChNmessage (void) {
switch (CANAOUT) {
case 1: printf({““nSend Message (1l-bit ID=%04X)". CANAID) ;
case 2: printf(““nSend Message (29-bit ID=%08X)". CANAID) :
case 3: printf(““nRequest Message (11-bit ID=%04X)", CANAID):
case 4: printf("\nRequest Nessage (29-bit ID=%08X)", CANAID):

H

printf (" nMsssage Length %d,

printf("%02X %02K X02K %02X *,

printf("%02X 02X %02X %02XK~n"
}

Data: . CANAL):
CANABO, CANAB1 CANABZ. CANAB3):
CANAB4, CANABS, CANABGE. CANAB7)

n

# Set Breakpoint on CAN Output VTREG

*/

BS WRITE CANAQUT., 1. "CANnessage()"
£

break:
break.
return;
Teturn:

>

v

You may use debug scripts to analyse CAN messages. A breakpoint on write
access to the VTREG CANxOUT may be used to trigger a user function.

Zend Message (29-bit ID=000001C0)
Messags Length 1, Data: 32 00 CO OO OO0 OO OO OO

- x

In]

7

Ut Wirdow

=

ASM ASSIGH BreakDisable BreakErable BreakKill BreakList BreakSet Breakiccess I}:l

S |1« 4 ¥ Bukd ) Command j_ Findin Fies [

o

| A

The Output Window displays printf status information of debug scripts.



Advanced Simulation Features

Execution Profiling

( C:\KeiVARMADSA\Examples\DHRY\Serial.c
a1 [

Q@

MVision3 for ARM provides an execution 2 i i B KeARM DS\ amples DR eria BE=]
profiler that records execution statistics for -~ Zé 375 ua(ijveid indt_serial (void)
each CPU instruction. You may review the EZ 705 u;rs:;;;z'-(ugﬁic 4 3070 us(Jint sendehar (int o) |
execution count or execution time in editor - .’.m:p |
and disassembly windows. Editor outlining B | -ooe cooo T N (| Tt o
provides an overview of the source code. 2 ] e e s
You may use the information gathered by the (35 T e EE )
execution profiler to determine where your 25 181198 us[int getkey (void)
program spends most of its time. Then, you < >
can concentrate your efforts on making that Execution Profiling shows how many times
section run faster. each line of code has executed and the total execution time.
[ Logic Anatyzer BE=]

Logic Analyzer

The Logic Analyzer records the values of
variables and peripheral I/O signals over time
and displays them in the Logic Analyzer
Window. The cursor line allows you to set a
reference time and review delta values.

The Logic Analyzer provides three different
display formats:

®  Bit: Shows output as a logic level (0 or I).
B State: Shows state changes of a value.

B Analog: Shows a graphical display.

You can easily generate complex digital or
analog input signal patterns using signal
functions you define using the debugger’s C
script language. This allows detailed testing of
signal processing algorithms at simulation level
without using extensive hardware equipment.

Code Coverage

The pVision3 Debugger provides code
coverage statistics for verification of safety-
critical applications where certification testing
and validation is required. Output includes:

®  Non-executed Instructions,

®  Skipped Instructions,

®  Partially Executed Instructions,

®  and Fully Executed Instructions.

Code Coverage information may be output to
a file for detailed analysis. You may even

include a complete CPU instruction listing in
this report file.

Time:  0.081477
0.011

0.0814892 Sec 0.0819893 Sec. 0.08248 v
< >

The Logic Analyzer records signals you select. The above recording shows a
PWM output, A/D input, and analog signal generated by a signal function.

FUNC float sine_wave (float f) {
return __sin (f * (STATES / CLOCK) * 2 * PI);

ANO = sine_wave (2200) + sine_wave (4500);

Signal Functions may generate analog and digital signal patterns using
peripheral input pins (for example, ANO is Analog Input 0).

Code Coverage

Current Module: | <Al Moduless ]

Modules/Functions
Measure
sawe_curment_measurements

Execution percentage had

0% of 31 instructions

k 23 instru
read_index 0% of 51 instructions
clear_recards 83% of 18 inst

condump(s)...

= Mcommand
meazure_display

sel_interval 0% of 82 instructions

™

Claoze

Code Coverage provides detailed information about tested functions.

[ Reset ] [ Update ]




Target Debugging

The pVision3 Debugger interfaces to your
target hardware via the following Advanced
Generic Debugger Interface (AGDI) drivers:
= 8051, 251, and Cl6x Monitor: May be
integrated with user hardware. Included
with many third-party evaluation boards.

= |SD51 and FlashMon: Designed for 805 |
single-chip devices.

= EPM900: Philips LPC9xx Emulator.

= SmartMX DBox: Philips SmartCards.

Third-party vendors offer the following AGDI

target debugger drivers:

ChipCon CC1010 RF Transceiver.

JTAG interface for Cygnal 51 Fxxx series.

Cypress USB development kits.

Infineon SLE66 SmartCard ROM Monitor.

Quickcore FPGA based Pro8051 device.

SST SoftICE for FlashFlex5 | devices.

JTAG interface for Triscend ES5 series.

In addition, many emulator vendors offer
MVision3 AGDI drivers for their emulators.

ULINK USB-JTAG Adapter

The ULINK USB-JTAG Adapter connects the
pVision3 Debugger to the JTAG port pins of
the embedded system. Currently ULINK
supports ST yPSD 805 | -based, Infineon
xC16x, and several ARM-powered
microcontrollers. ULINK allows you to:

Download target programs.
Examine memory and registers.
Single-step through programs.
Insert multiple breakpoints.
Run programs in real-time.
Program on-chip FLASH.

Flash Device Programming

ULINK supports Flash Device Programming
via the pVision3 Flash - Download menu. In
the Options - Utilities - ULINK - Settings
dialog you may add programming algorithms
for the various Flash devices of your system.
ULINK even allows you to customize your
own programming algorithms. Complete
setup details are saved in the yVision3 project.
10 MVision3 - Quick Start

Options for Target ‘AT91M55800A" B
Device | Target | Output | Listing | CC Aszembler | Linker | Debua | Utilties
(O Use Simulator Settings || (& Use: | o ) ;rv; Setlings
Keil Moritor-51 Driver
Load pplication st Startup Go till main) [ Load 4keil ISD51 In-Systern Debugger
MOM330: Dallas Contiguous Mode
Initishzation File: Iriitializatid | PCA00 EPM Emulator/Programmen
A MOMN390; Dallas Contiguous Mode
AMeasure.ini ™ ST-uPSD ULINK Driver I
ULINK &RM7 Debugger
Keil Moritor-168 Driver
Restore Debug Session Settings Restore ocos Dr!ver for L1 ExU/HIUTAH
Ereakpoints Toolbox [ Bid OCDS Driver for X016
‘watchpoints & Pa ['watchpaints
Memory Display [ Memory Display
CPU DLL. Parameter: Driver DLL. Parameter:
S&RM.DLL -cATH1ME5 SARM.DLL -cAT1MER
Dialag DLL: Parameter: Dialog DLL: Parameter:
DARMAT.DLL || -pS1MEGSE004 TARMAT.DLL ||-po1E5E004
I Ok 1 [ Cancel ] [ D efaults ]

WUVision3 gives you the choice between Simulator and Target Debugger.
Simply select the AGDI driver (in the Options - Debug dialog page)
that matches your target hardware configuration.

Debug Driver Settings for ARM
USE JTAG Interface Cache Options
SerislNumber, LODTSDIE || Ignore Code Modificatiors
ULINK Version: 42,00 Cache Memary

Click on Settings to open
the Driver configuration

Cache SFR §
Device Family : ARM7 et i

Fimware Version: 4104

dialog to specify
hardware-related 0k | [ cacel | [_Hek
parameters.
] ] -
R R N
BB
D IS ake ULINK

ULINK connects the PC USB Port to the JTAG or OCDS interface of the
microcontroller system and allows Flash programming and debugging.

Configure Flash Download
Download Function A . FAM for Algonthm
Loap  FEms Ve Stat (00000000 | Size: 040420
Frogiam  [] Reset and Run
Programming Algorithm
. Deserption Device Type Address Range
Flash programmmg AM29F1BODT Flash Ext Flash 16:bit 00000000H - O01FFFFFH
AT 494/ 16444 Flash Ext. Flash 16-bit 00400000 - OOSFFFFFH
may be configured for
user-provided devices.
Several algorithms are
available for standard Stat G
Flash devices and
.
on-chip Flash ROM.




Evaluation Boards and Starter Kits are a great
way to begin your microcontroller projects.
Keil Software offers evaluation versions of the
development tools and example programs
which are ready-to-run. You can easily test
device performance and the flexibility of the
development tools at the same time.

Evaluation boards that interface to pVision3
are available from many chip vendors and
thrid-party manufacturers (see the Device
Database™ at www.keil.com/dd). In
addition, Keil Software offers Development
Hardware for the following platforms.

8051 & 251 Boards

= MCBx51: Supports numerous 44-pin
PLCC 8051 and 251 devices including
many high-speed versions.

= MCB5I7AC: Based on the full-featured
Infineon C517A. Includes 81C90 CAN
controller and code banking support.

= MCB900 and EPM900: Support the
flexible Philips LPC900 low-power devices
with a high-speed, two-cycle 8051 core.

XC16x/C16x/ST10 Boards

= MCBI67NET: Supports all variants of the
Infineon C167 and ST 10-F 168 devices (up
to 50MHz CPU speed). It includes two
CAN interfaces and an Ethernet controller
for TCP/IP applications.

= MCB-XCI167: Supports Infineon XC16x
devices (up to 40MHz) including Flash
ROM and MAC unit (for high-speed DSP
processing). Supports devices with OCDS
(On-Chip Debugging System).

ARM Boards

= MCB2100: Supports the ARM7TDMI-
based Philips LPC2100 devices and the
JTAG debug interface. Members of this
device family offer high-speed, on-chip
Flash ROM with ISP/IAP programming
and include a wide range of on-chip
peripherals like A/D converters and
communication interfaces like CAN and I’C.

Evaluation Boards

SRR yop MMAERERA -

S e

MCB900 Board

= Supports Philips LPC900
devices with on-chip or off-
chip clock.

= UART interface.

= Port status LEDs with driver.

= All CPU pins are available on
2.1” x 1.8” prototyping area.

EPM900 Emulator
= Emulator/Programmer
Module for Philips LPC900.
= USB interface to PC.
= Flexible clock generation.
= Port status LEDs with driver.
= Prototyping area: 0.7" x 1.8".

P10 P21 P22 PE3 P24 P8 L6 P21

MCB-XC167 Board

= Supports Infineon XC167
(XC161).

= PLL for flexible clock (up to
40MHz with 8MHz xtal).

= 512 KB high-speed RAM.

= 2 MB Flash ROM.

= 10/100 Mbps Ethernet
Controller & Connector.

= 2 CAN Interfaces.
= OCDS and UART interface. 8&
m Port status LEDs with driver.

MCB2100 Board

= Supports Philips ARM .
LPC21xx series (up to 64KB [l
RAM and 256KB Flash on-
chip).

= 2 CAN interfaces.

= 2 UART interfaces. MCB2114

= JTAG debugging interface [ ISR dI
(ETM optional). . J

= Port status LEDs & driver.

= Analog Input (potentiometer).

= Prototyping area: 0.7" x 1.2".




Product Highlights

MVision3 reduces your learning curve, shortens the
development/testing cycle, and helps you build reliable,
stable applications. To accomplish this, pVision3 offers:

New Device Support

Frequent updates to the Device Database ™ ensure that
MVision3 always supports the latest 8051, 251, Cl6éx.
XCl6x, ST10, and ARM powered microcontrollers.

HVision3: The Intelligent Embedded IDE

®  The Device Database™ (available on Internet and in
MVision3) to pre-configure the tools. This minimizes
mistakes in project setup and gets you started quickly.

® A full-featured Editor (integrated into the Debugger)
that allows source code changes at any time.

®  The Debugger which accurately simulates target
systems including instructions and on-chip peripherals.
Test application code before hardware is available.
Optimize your hardware design prior to production.

®  Chip-specific dialogs which allow you to review status
information and rapidly configure peripherals.
B |dentical Simulator and Target Debugger interfaces.

B |ntegration with third-party tools like SVCS, CASE, and
Flash/Device Programming utilities. All configuration
details are saved in a single, consistent project.

B The pVision3 Debugger which interfaces to the Keil
ULINK USB-JTAG Adapter and other third-party

diagnostic tools.

Find out more about the Device Database™ and the chips
supported! Refer to www.keil.com/dd.

Device Database™

New! Parametric Chip Search

& Keil Software Device Database - Microsoft Internet Explorer = <]
Fie Edt Vew Favoites Toos Help »
] iz vy, kel comfddichiplos. asp. v B
® | 2
Device Database™ D KEIL

SOFTWARE

Search Results

Found 11 chips.

Device List by Architectur:
Device List by Chip Viendar
IF Cores

What is the Device Database?

Eeport Problems

Tell Us Withat You Think

Analog Devices (8051 Family)

[Vendor wieb Sita] [Tools To Use]

ADuCH12

8051 Based Controller With 8-Channel True 12-Bit ADC, Dual 12-Bit DAC's, On-Chip
DMA Controller, 32 1/O Lines, 3 Timers/Counters, WDT, SPI, UART, 9 Interrupts
Sources/2 Priority Levels, 8K Flash EEPROM Program Memory, 640 Bytes Data Flash
EEPROM, 256 Bytes On-Chip RAM, RAM Banking Up To 16M Bytes External Address
Space

w8 IMPORTANT ***

The PKS1 Professional Developer's Kit Is Required If You Wish To Create Programs
That Access The 16M Byts External Address Space.

[Header Fila] [Example Code] [Simulation] [Datashests] (Boards] [Emulators]

ADuc814

8051 Based Controller With 6-Channel True 12-Bit ADC, Dusl 12-Bit DAC's, On-Chip
DMA Contraller, 11 /0 Lines, 3 Timers/Counters, WDT, SPI, UART, 9 Interrupts
Sources/2 Priority Levels, Tirmer Interval Counter, BK Flash EEPROM Program
Mernory, 256 Bytes On-Chip RAM, 640 Bytes Data Flash EEPROM

[Header File] [Example Code] [Simulation] [Datasheets] [Boards] [Emulators]

ADuC816
8051 Based Controller With 2 16-Bit ADCs, WOT, UART, 12-Bit DAC, 32 1/0 Lines, 3
Timers/Counters, SP1, PLL-Unit, On-Chip Temperature Sensor, 10 Interrupts >

The Device Database™ on www.keil.com/dd provides detailed
information about the chips supported by Keil development tools.

2 Analog Devices ADUCB42 Simulated Peripherals - Microsoft Internet Explorer Lo
Fle Edt View Favorkes Took Help i
acdress | 48] hetp:  fwww.keil.comyddfsim 3552, hm ~| B 5o

Home Products  Training

Device Database™
List of Supported Chips

New! Parametric Chip Search

Device List by Architecture
Device List by Chip Vendor

IP Cores

What is the Device Database?

Report Problems

Tell Us What You Think

Device Database™

Simulated Peripherals

Of the Analog Devices ADuC842

The following on-chip peripherals are simulated by the Keil Software
Vision2 Debugger.

D KEIL °
SOFTWARE

Support  Search  Index Company Information

= A/D Converter Calibration Cosfficients
= A/D Converter with DMA (12-bit)

® CPU Clock Generation

= Dual D/A Converter

= Dusl DFTR

= Extended Stack Pointer (11-bit)

= Flash EEPROM Data Memory (4K Bytes)

Flash EEPROM Program Memory (62K Bytes) Runtime Reprogrammable (S6K
tes)

I3C Interface

Interrupts 115/2L (Including External)

Port 0

Port 1 (Input Only, Digital or Analog)

Port 2

Port 3

Power Saving Modes (Idle and Power Down)
Pawer Supply Monitor

Programmable PLL ¥

Complete peripheral simulation is available for most devices.

Keil Elektronik GmbH and Keil Software, Inc., have representatives in the following countries:

Australia, Austria, Belgium, Brazil, Canada, China, Czech, Denmark, Finland, France, Germany, India, Ireland, Israel, Italy, Japan, Korea, Malaysia, Mexico, Netherlands,
New Zealand, Norway, Poland, Portugal, Russia, Romania, Singapore, Slovenia, Slovakia, Spain, South Africa, Sweden, Switzerland, Taiwan, Turkey, Thailand,

United Kingdom, and United States.

Europe:

Keil Elektronik GmbH
Bretonischer Ring |5

United States:

Keil Software, Inc.
1501 10th Street, Suite | 10

K EIL

85630 Grasbrunn Plano, Texas 75074 SO FTWA R E
Germany USA
Phone ++4989/456040-0 Phone 800-348-8051
Support ++49 89 /45 60 40 - 24 972-312-1107
FAX ++49 89/ 46 81 62 FAX 972-312-1159
Email sales.intl@keil.com Email sales.us@keil.com
support.inti@keil.com support.us@keil.com
Copyright © 1998 - 2004 Keil Elektronik GmbH & Keil Software, Inc. All rights reserved.
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