IDE for KK EIL
Microcontrollers SOFTWARE

Quick Start

pVision2, the new IDE from Keil Software, combines Project
Management, Source Code Editing, and Program Debugging in
one powerful environment. This Quick Start guide gives you the

information necessary to use puVision2 for your own projects. It P roj ect M an ag er

provides a step-by-step introduction of the most commonly used .
uVision2 features including: E d |to r & D e b u g g er

®  Project Setup for the Make and Build Process
= Editor facilities for Modifying and Correcting Source Code
= Program Debugging and Additional Test Utilities
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PROJECTS

Project Management

uVision2 now includes several robust features
to make project management easier than ever.

File Groups let you group associated files
together in a project. This is useful for
grouping files into functional blocks or for
identifying engineers in your software team.

Project Targets let you create several
programs from a single project. You may need
one target for testing and another target for a
release version of your application. Each
target allows individual tool settings within the
same project file.

The Project menu provides access to all
dialogs for project management including...

New Project... which creates a new project.

Targets, Groups, Files... which add
components to a project. Local menus in the
Project window let you add files to the project.

Open Project... which opens an existing
project. Note that the Quick Start examples
are based on the measure project files located
in EXAMPLES\MEASURE.

Device Database

The Device Database makes it easy to start
writing programs for a particular CPU. Just
select the microcontroller you use and
pnVision2 sets the necessary options
automatically. Since pVision2 already
includes numerous devices in its database, tool
setup is fast and easy. You may add new
devices to the database as the need arises.

To choose a device for a project, point to the
target name in the Project window and open
the local menu. Then, use Select Device.

Getting Help

uVision2 provides a Books tab in the Project
window where extensive on-line manuals for
the toolchain and selected CPU are found.
You may double-click on a book title to open
the on-line manual.

Most dialogs have a What's this help button
which provides detailed information about the
dialog controls. To get help on menu items,
select the item and press F1.

The Files tab in the Project window

= displays the currently selected

= Small Model target along with groups and files.
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OPTIONS & MAKE

Tool Options &N

pVision2 lets you set the options for all files in
a target, a group, or even a single source file.
The options dialog opens via the local menu in
the Project window. In the Target page of this
dialog, you may specify the CPU and memory
parameters of the target system. pVision2 uses
this information to configure basic tool options
including the linker/locater settings and the
simulator driver.

The Output page defines the output files
generated by the assembler, compiler, and
linker. The Listing page lets you configure the
listing files. The C166, A166, and L166 pages
let you enter tool-specific options (like
#defines) and display the current tool settings.
The Debug page configures the pVision2
Debugger.

You can quickly open the Target Options
Dialog for the selected target using the toolbar
button. In the target dialog, specify the
memory model along with CPU and memory
parameters. Enter the off-chip memory
address ranges under External Memory. To
begin a new project, the settings of the target
page are all you need!

NOTE

uVision2 does not insert or configure your C
startup files. Configuring the startup code is
described in the C Compiler User's Guide and
should reflect the settings of the Target page.

Build Project

Start compiling and assembling your target
application with the Build Target button on
the toolbar.

The toolchain stores include and source file
dependencies. This information is used during
the make process to build only those files that
have changed. Optionally, incremental re-
translations are performed when global
optimizing is enabled.

The Build page of the output window lists tool
information during the code generation. You
may double-click on error messages to correct
syntax errors in your program. Errors are
correctly located even after you insert or
delete source lines.

Build Toolbar
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ROM specifies areas for code and constants.
RAM defines the address range for variables.

clsar_records (§ |
unsigraed ink Sdw ¥ index for loop

=3 )fat.fluq =0;
sindfx = savefirst = 0
for fidx = 0p idx 1= BCNT; ddws+] [

saffe_cecocd[idx] . time. hour = DxEE;

wold mRlm [ wodd b [
statlflc char nesc codbuf [15];
unsiffned char iy

J_< unsiffned int ddxy

Double-click on syntax errors to position the
cursor on the erroneous line in the source.

ﬂ-ﬂlild tarjet 'Small Hodel' i'
compilingMeasure.c. ..

-~MEASUR [(173): warning 35: 'clear_records': uses old-style declarator

- SHEASITR [(176): srror A7: ‘xstartflag’: wndefined identifier

compiling Traps.c...

Target not created -
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EDITOR

Editor Toolbar
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Source Code Editor

The pVision2 editor includes all the standard
features you are accustomed to. Color syntax
highlighting and text indentation are optimized i sreee vesmrn tominy 1

for editing C source code. Most editor s e A

functions may be quickly accessed from the ATt O ae = 0 4% =top messursment collesting |
toolbar. The editor is available while e e ] el e
debugging your program. This gives you a

natural debugging environment that lets you
quickly correct your source code.

sawve_record[sindex++] = curcent; * SOpy CUCrent mes
Double-click in the Files page of the Project B e P T T R
Window to open a selected source file. Then, L Crasvetiear == achm)  asvetieat = 0 e e ut s
use the Workbook navigation bar to quickly
select editor windows. Enable Workbook

Mode from the View menu.

Workbook bar for quick document selection

Breakpoints ol Attributes ==l wvoid clear r
Bookmark ==pli"3  unsigned 1

uVision2 lets you set program breakpoints No Executable Code ===p

while writingyoulj source text. Simply use the Enabled Breakpoint = startflag

buttons on the Editor qulbar o mark . Code already executed =—p sindex = =

breakpoints on source lines. After making your ,

program, you can start the Debugger with the Current P_C’ next Statemgnt |z for (didx =

Debug toolbar button. Breakpoints you have Disabled Breakpoint == D Save_rec

set while editing are activated in your Selected line from Output Window ==p|l5>  }

debugging session. Code is not executed ==p 1

pnVision2 marks the status of the source lines in
the Attributes column of the editor window.

This provides a quick overview of the current Fdwhet [ e ]
breakpoint settings. intles cipgfl f.orshes ot st |
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In addition to its standard editor features,
pnVision2 contains many powerful functions
that help you complete your projects on time.

Double-click to position the cursor on
the line with the matching string.

For example, the Find in Files dialog performs v

a teXt seaICh in all speCified ﬁles' The searCh jg::gh 1=:mﬁmﬁmcm.:(m= void set_time [(char ® buffer) ﬂ

results are displayed in the Find in Files page & iRt 1616 CnEXAMPLE S MEASURE-MEASURE € (3407 " " aotrtine {ioadbub[i+1])5

of the Output window. You can use this feature 2 SeTurenEv IRl Mave DeEh FEACAL =
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to locate all uses of a function or variable.



DEBUGGER

Debug Toolbar

Chilm ey T I =g T
s ROoBRe0 | spe ARTY O »
Yoo, T % Q”o Y, Yo, /?"/7 63%6’% @6% %o, ot Oo% @f/é%’b % %%
& Q é\ \9 Ob O(, /// 2, % 2 )/I 86‘@ % h/ C /h/. Og/ O’})) 0
7 GC(/ &, & Qe 7 s %, OI’G» "0p, W, e,
%, 2%, So., S, e Dy, %, S, Oy Do 6
7 R NN N R RC AL AR
e O, 0% % 7
% ’0;,')9 S % ’7%@ <o
COde ExeCUtlon =10 ODDDO962 FO46 MOV R4.B6 -
- e Rk
You may use buttons on the toolbar to step || o ST o8 =y e T i
through your application program. The Run o e S NOTE DS MR OO0
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The Locals page of the Watch Window

®1 |= 0:0400;
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aflibur TEET.
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displays the values of automatic variables in
the current function. The value of a variable
can be changed as follows:

Trace history shows the last
1024 instructions that were executed.

m  Select the value with a mouse click.
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function invocation in the editor window.

Memory Window

The Memory Window displays two different
memory areas. Double click to open an edit
box to change the memory contents.

Code Coverage Vg

The Code Coverage Window shows you the
percentage of instructions in your program that
have been executed. This aids in debugging
and testing. It lets you easily distinguish the
parts of your program that have been executed
from the parts that have not. You may then
change your testing strategy to ensure that all
program paths are traveled and tested.

Code Coverage K E

Local menus let you select display formats.

Current Module: I(AII todules>

[

kodules/Functions | Execution percentage

[

Bk MCOMRAND
e di 43 instructions

0% of 45 instructions

70% of 7 instructions

set_interval
----- MEASURE
SEve_measurements

0% of 24 instructions
i of 76 instructions
0% of 45 instructions
100%: af 11 instructions

of 147 instructions

10N%2 nf B2 instrurtinne

Update

Code coverage displays statistical information and
helps you locate un-executed program sections.



SIMULATOR

Peripheral Simulation

pVision2 simulates the on-chip peripherals of
numerous microcontrollers. When you select a
CPU from the device database to configure
your project, uVision2 automatically
configures the peripheral simulator for you.
With its logical and timing simulation, it is
possible to test an application before the target
hardware is even available. The simulator
makes it easy to test hardware defects and
critical situations which are difficult to debug
with real hardware.

Peripheral dialog boxes, available with
commands in the Debug menu, let you review
and modify the status of on-chip components
including system and BUS configuration. All
interrupts, including timers, are simulated.

You may enter I/O port values in the Parallel
Port dialog pages. If an 1/0 pin is configured
as an interrupt input, the interrupt service
routine is serviced. In the Analog/Digital
Converter dialog, you may enter the input
voltage for the analog inputs of the CPU.
uVision2 simulates the conversion time and the
interrupt of the on-chip A/D converter.

Serial Window =

The Serial Window provides a terminal
simulator for the on-chip UART. HEX and
ASCII modes may be selected via the local
menu. For devices with two serial interfaces a
second Serial Window is available. The Serial
Windows are convenient to use for printf test
outputs in your application programs.

The built-in performance analyzer records and
displays execution times for functions and
program blocks you select. A bar graph
displays the amount of CPU time spent in each
part of your program.

You can use the information gathered by the
performance analyzer to determine where your
program spends most of its time. Then, you
can concentrate your efforts on making that
section faster.

tSowca  Wedor Ragq Ena VL GLVL

System Configuration

System Corfiguration CLaNT WEH 0 0 I -
b ™ ROMS1 CCI0INT DOEEH 0
SYSCON; [R0000 CCIUNT  DOECH O D
i I SEToIE CCIZINT - 0070H 0 0
smisz o5 <] COIANT 00l 0 0
I~ VISELE ™ ROMEW I CLKEN CCAAINT oireH 0 1]
CCISINT _ 007CH 0 0
M %SHARE [ EYTOIS I WRCOFG

[AnalogfDigital Converter

Ansbog Digiel Corvenes

8 5iros Ch Conversion [l Vel
suscon: [pamg | Mode B

Bus Configuration
ol T

ADCTE, [TOL=32 = AODWT: |033FF

ADSTE: ILr:c'l vI ADDOAT2: (G000

ADDRSEL: |0000

™ CEWEN ™ CShl

coooocoooooo@oooo o oo

[ ADST [ ADESY [ ADWR B0
" RDYEN I~ BUS/ | AT I =l
IR0 Charme| njechon
BTYR. |0 Blacamiliel | g apop T ADEIR [~ ADCRG ™ ADCIN I
151 4A -
Hendvors Goniguralion | [-Analog WP Channe!s

CPU ClackinHe I

0: |35¢uu % Fuuuu g [ooo | /Courder 0
Mode

2 [1.8o00 ] IW L lm IIantF"rBBGnIBl-E LI

Paraliel Porl 2 e — 11W Siafug: |Flun_ P TR
Pt 2

N e e M s TofuraE TR

o T o ol e el i Toicon: [roo TN

aoPe: [aoon rerrrrre TOREL: |IhF63C

Fine: [M0F  PRCCCCR

You may supply I/O pin values
in the peripheral dialog boxes.

+ensssnsssss REMOTE MEASUREMENT RECORDER using ClGh =ssssssssssy
This program is a simple Measurement Recorder. It is based |
on the BOC166 CPU and records the state of Port 2 and the ]
voltage on the four analog inputs AMO through AN3. 1

I

|

+ command -+ syntax -----+ fumctiom ---—-------—--—--——-—————oo +
| Read | B [m] | read <o} recorded meaSUrements 1
| Display | D | display current measurement valoes |
| Time | T hh:mm:55 | set time 1
| Interval | I mm:es.ttt | set interval time v Ascil Fomaet

| Clear | C | clear measurement

| Quit 1@ | quit measurement recor EEFomel

| Start | 8 | start measurement recc oo Fomms
e e e

Clear Window

t Measurements: (ESC to abort)
. 733 P2:C30F AND:3.54V AM1:2.00V AMZ:1.80V AHB:S.UU'.'_IE‘

Y

L4

Select the Serial Window and enter
ASCII characters for UART input.

= Perdormance Analyzer

0% 10 20 30 40 50 EO 70 &0 90 T0O%

cunspecifieds:
AMEASURE \timerl: W
AMCOMMAND maasure_disploy: I
A\MEASUREmain:
VGETLINE getlina:

save_measuraments: |

mintme] mextime;  avgtime:  toladtimes %
| 0000713 | D.00OTIS [ 0.000718 | 03

Select a function or block for detailed statistics. Use the
Debug - Performance Analyzer menu for configuration.



ADVANCED FEATURES

Complex Breakpoints

pVision2 allows breakpoints on C statements,
assembly instructions, conditional expressions,
and even on different types of memory
accesses. Breakpoints may include a count
which is decreased until the breakpoint is
triggered. A command may be executed when
the breakpoint is triggered. If no command is
specified, program execution stops.

You may use the Breakpoint command from
the Debug menu to set breakpoint definitions.

The command string may invoke debug
functions when a breakpoint is triggered.

Function Language

uVision2 incorporates a C-like function
language that lets you generate and use:

®  Built-in functions like printf, memset, rand,
and other useful routines.

= Signal functions to simulate analog and
digital inputs to the CPU.

= User functions to extend the command
scope and combine repetitive actions.

You may use the function language to describe
the behavior of external hardware components
or to supply input values to the controller I/O
pins. Signal functions run in the background
while uVision2 simulates your target program.
Therefore, signal functions must call the
twatch function to let your target program run.

Toolbox 7

The Toolbox dialog contains user-configurable
buttons. Click on a Toolbox button to execute
the associated command. Toolbox buttons
may be executed at any time, even while
running the test program.

Target Monitor

The pVision2 debugger communicates with
your target hardware and the Keil Monitor
program to help you easily debug your
applications in real-time. You can single-step
through program code, check variables, set
breakpoints, examine memory contents, and
more! The Keil Monitor comes pre-installed
on many evaluation boards.

Breakpoints
Current Breakpoints

00: (E) 0x00000972. 'main',
(1 01: (A readwrite 0x0000700E len=1), 'currenttime.sec',

02: (E) 0x000007ec. 'timerD’. cmd: "printf (\"Got a Timer Tick Interrupty")"
- (F) Dx000007a0. ‘save_measurements'. count=h
- (A write 0x00005000 len=1), i 1

Enable and disable breakpoints
with convenient check boxes.

q] | i

Access

Expression: Iimevva\ min==5 &8 mdisplay ™ Bead = Wite

Count; I1 3: Size
dn I” Bytes

Command Iprmﬁ (4" Hit Condition}") T

W Ohjects

Deine | [ KilSelected | kinan | Cose |

Create Debug Functions with the
/ Debug - Function Editor dialog.

Toggle Port P2.0 and Set P2.8 */

FUNC void SetP28 ToggleP20 (void) {
PORT2 “~= 0x0001; /* invert value on Port2.0 */
PORT2 |= 0x0100; /* set bit Port2.8 */

}

/* Simulate analog input ramp on analog input AINO */

SIGNAL void analog0 (float limit) {
float volts;

printf ("ANALOGO (%f) ENTERED\n", limit);
while (1) { /* forever */
volts = 0;
while (volts <= limit) ({
AINO = volts; /* analog input 0 */
twatch (30000) ; /* 30000 Cycles Time-Break */
volts += 0.5; /* increase voltage */

}

}

Using toolbox buttons, functions

can be called at any time, even Alnobos

during program execution. Update Windows
Hd-lia- buttos "Hez Dutput~, “padiz-Ozi0" \| Hex Output
dufioe bettes "Decimal Dutpui®, "radiz-0=0&" 1
define buttos "Asalegd..5 Volts”, "analogl | Decimal Output

ne buttom "Kill AnalogO®. 'nl;:ul. tl!l nlnlagl}l' —_—
‘u battos "Setup Port2®. “SetP20_ToggleF20 ()" Analogl.5 Volis

10M BroakDisable BreakEsable BroakKill 4 Kill &snalogl
ik}, Comiand f Find in Fine [ el |-| 5 Setup Par2

(B
Lo [

Lo oo

Toolbox buttons are defined
in the Command page of the output window.

':J‘“.IIT[I:; Aor l-ﬂfl:lr'-'l “Emall Model®
Terget | Outpn | Listng | €166 | 4168 | Lig6Locats | L166 i Dabug |
& Lsa Simulator

Use Tergat Dstugaar

W G il prin)

P Load Applcation &1 Sterup

Select Use Target Debugger to
connect to a Monitor board.



SHORTCUTS

The following table lists important shortcut keys for Exam p|e Prog rams
pVision2:

: Example programs are found in the EXAMPLES
Key Function folder. Each program is stored in a separate folder
Ctrl+N Create new file along with a project file that will help you quickly build
Ctrl+O Open an existing file and evaluate the example.
Ctrl+P Print current document
Ctrli+S Save current document _ _ Many of the example project files contain several
EfrI+F5 gtgr(t?sxticuctjee)btntiégiigﬁ)d il byl targets with different configurations. Refer to the
F7 Build proF;ect < document ABSTRACT.TXT for a detailed description.
Ctrl+F7 Compile current file T
Alt+F7 Open project options dialog box Example Description
F10 Single-step over a function , BADCODE  Program with syntax errors and warnings.
Ctrl+F10 Go (execute) to the current cursor line You may use the editor to correct these.
F11 Single-step into a function i )
Ctrl+F11 Step out of the current function CSAMPLE Simple calculator which shows how to

build a multi-module project with

EDITOR KEYS pVision2.
Ctrl+A Select all text
Ctri+C Copy selected text to the clipboard DHRY B:rysttone bfen;:hr?arla.] Ctalcultaée;LtJhe
Ctrl+F Find text rystones factor for the targe .
Ctrl+H Replace text HELLO Hello world program. Try this first when
Ctrl+V Paste text from the clipboard you begin using pVision2. It prints Hello
Ctrl+X Cut selected text to the clipboard World on the serial interface and helps
Ctri+Y Cut line to the clipboard you confirm that the development tools
Ctrl+Z Undo last operation work correctly.
Ctri+[ Find matching brace MEASURE  Data acquisition system for analog and
Shift+Ctrl+Z  Redo last Undo command digital si?;nals. g °
Ctrl+Home Move the cursor to beginning of file
Ctrl+End Move the cursor to end of file RTX_EX1 RTX51 example. Demonstrates round-
Ctrl+< Move cursor one word left robin multitasking with the RTX real-time
Ctrl+> Move cursor one word right kernel.
Ctrl+F2 Set bookmark on current line RTX_EX2 RTX51 application that uses signals for
F2 Move cursor to next bookmark task communication.
Shift+F2 Move cursor to previous bookmark .
F3 Repeat search text forward SIEVE Ben%hmark that calculates prime
Shift+F3 Repeat search text backward ¥l =Tk
Ctrl+F3 Search for word under cursor TRAFFIC Traffic light controller using the RTX real-
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