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Kell Microcontroller Tools

= |_eading supplier of MCU development tools
= ANSI C/C++ compilers, Debuggers mm’s MSLE@H
= Device simulation DIKEIL
= Middleware components
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Software Development Tools

Microcontroller Development Kit QEHSE§ ULINK USB Adapters

Complete software development
environment for Cortex-Mx and
ARM7/9 microcontrollers

On-the-fly debugging and Flash

programming via |TAG or serial
interface

Easy to learn and use, yet powerful
enough for the most demanding
embedded ARM application

MDK-ARM

Microcontroller Development Kit Real-Time Library

ARM C/C++ Compiler RTX RTOS Source Code

RTX RTOS Kernel Library TCPnet Metworking Suite

RTX and Real-Time Library

Fully featured real-time kernel

p¥ision

Device Database & IDE Flash File System

pVision
Debugger & Analysis Tools

USB Device Interface
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Library of middleware components to

speed up software development and solve
Complete Device Simulation real-time and communication challenges CAN Interface
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MDK-ARM

= Complete software development environment
= For ARM7/9 and Cortex-Mx devices

= Easy to learn and easy to use MDK-ARM
] Microcontroller Development Kit
= |ndustry leading technology
= ARM Compiler ARM C/C++ Compiler
= Keil uVision IDE / Debugger 9
. RTX RTOS Kernel Library =
= Complete device support £
|_
= ARMY7, ARM9, Cortex-Mx MCUs ~ Rvision =
B S Device Database & IDE c
= Start-up code & Flash algorithms [
. . . pVision o
= Complete device simulation Debugger & Analysis Tools £
x
L

= Board support packages (BSPs)

= RTX Real-Time Kernel
= Efficient RTOS Kernel for small systems

re >|KEIL
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Hardware Components

= Range of evaluation boards and debug hardware
= Verify application running on hardware target

= ULINK family of USB Adapters
= Debug and Flash programming

= JTAG and SWD support | Wil
= Hi-Speed Streaming Trace ‘ A il
ERE BTS2
= Evaluation Boards | g p—

= ARM7, ARM9, & Cortex-M3 0 i —

- Luminary, NXP, ST, & Toshiba T "!!=::::!_!5:3:"- !
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MDK-ARM supports MCUs

= Qut-of-the-box support
>490 ARM MCUs

Device | Target | Output | Listing | C/Ce+ | dsm | Linker | Debug | Utities |

Options for Target "AT91M55B004A

Database: |

Vendor Atmel
Device:  ATS1M558004
Toalset: ARM

Start-up code and configuration wizards

2|

£1 AT3C5122
£3 aT91C140
€1 AT9IF40415
£4 91FA0S16

Flash Algorithms and debug information
Examples and Templates

Cantral

ADC1: Analog/Digital Converter 1

ARM7TOMI based High-perfarmance 32-bit RISC Microcontaller with Thurb
enxtensions, Fully Programmable External Bus Interface.
up ta 128ME Address Space, 8 Chip Selects, 3K Bytes Internal RAM,
58 Programmable 170 Lines. 8-level Priodty, Individually Maskable,

External Trigger

ADC1_CR: | IR _| SwRST  _| 5TART ~
- - - Mode
= Complete device simulation looun FOEE [ asee eson o
RES
TRGSEL: |TI0&0 - ™ TRGENM Corve. Time: [1.700 us
= Not only a processor simulator!
ADCT_CHSF: [0x00000000 T CH3 [ cHz [~ cH1 [ CHo
- . . EBI: External Bus Interface
Includes On-Chip peripherals
1 n -
] Cwutarmnal cinmnale AnA 1IN S 10 10
EALCI IC1I DIU ICUD al U IIU 0 0 0 hce Yolatge
Contral a 0 0 EF: |3.0000
DACO_CR: [000000000 | GwRST 00 0
tade 1] 0 0
DACO_MR: [0:00000000 T RES L d
TTRGSEL: [TIDa0 =] [ TTRGEM
Bw: (1661 «| Mws:[3 | M weE
Drata Holding & Output [~ BAT
DACO_DHR: [0:00000000 GES:[4aMB ~| TOF 2 ~| & popy
DACO_DOR: [0-00000000
Interupt Mask & Status ¥ DRP
DACO_IMF: [0x00000000 DAlT—F‘DY
DACO_SR: [0-00000000 r
Analog Output Fieference Yolatge
DA [0.0000 DEVREF: [3.0000
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uVision4 IDE 4

= |ndustry-leading IDE for MCU and smartcard devices
= Common to ARM, C166, and 8051 platforms
= |ncludes target device configuration and Device Database
= High speed simulation
= |nstruction Set
= On-chip peripherals
= Source code editor
= Project debugging

= Flash programming

=) DIKEIL




uVision4 IDE and Debugger

= New Features
= Flexible windows management system
= Multi-monitor support, docking windows, tabbed groups
= System Viewer Windows
= Debug restore views
= Multi-project workspace

Monitor 1
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uVision4 Ease of Use V.

Be Edt Yew Faveetss Took Heb
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= Device Database STKEIL
= Enables quick selection of device S
= Online with parametric search o
= |n pVision for easy project creation
= Device Configuration e
= Available for all devices s
= Effortless device setup for stable start-up

= Examples and Templates e —

ST —

Option Value
—FStack Configuration (Stack Sizes in Bytes)
. If t t f b - Undefined Mode 00000 0000
- - Supervisor Made 00000 0008
ast out-o1-pbox experience
Fast Interrupt Mode 00000 0000
- Interrupt Mode 0x0000 0100
[ | B aS e fo r u S e r p rOJ e Ct User/System Mode 00000 0400
2
ra
= BSPs for numerous boards e 4
| Flash Bank 1 Enable [+
WSTATES: Wait states 1 Wait state

PWD: Power-down configuration Dizabled
LVDEM: Low Voltage Detector enable  Enabled
BUSCFG: Flash bus clock configuration Low frequency bus clock

+-Clack Configuration v
+-Peripheral Reset Configuration 3
N

TTTTT ditor ), Configuration Wizard

g > KEN




Microcontroller Development Kit

4 STEPS...

DIKEL,



Create Program

Step 1: Select Device & Step 2: Configure Device &
Specify Target Hardware Create Application Code

| Device Database on Web & pVision. - pVision includes Project Manager and
simplifies Chip Selection and Setup Editor and Debugger
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Program Testing

Step 3: Analyze Program with Step 4: Flash Download and Final
uVision Device Simulation Testing in Target Hardware

Debugging via pVision Debugger Loab Flash Download and Target Debugging
@ and Device Simulator ¥%  yia ULINK

— Options for T. t T t 1
24 Logic Analyzer OE® ptions for Target Targe @

Mir Time: Ma Time: Range: Grid: Zoom; Code: | Setup Min/ax: DEV‘CE] Tafgel] DU[D“‘] LiSli”D] UC”] Asm ] Linker Debug I Utites |
Setup .| Export..|| [ 0136775 s | 6.344455 s (5000000 ms (2500000 ms | In Al " Use Simulator Settings | @ {is€7 [LILINK 4RM Debugger v| Settings
5_ T T T T T T T T T T T T T T T T T T [ Limit Speed to Real-Time
E ' ' ' ' ' ' ' E ' ' ' ¥ Load Application at Startup v Run to main(] ¥ Load Application at Startup ™ Run ta main(]
: : Initialization File: Initialization File:
a E E Restore Debug Session Settings Restore Debug Session Settings
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ARM Compilation Tools

= Best-in-class compilation tools
= Enables applications to run faster
= Reduces system cost
= The ARM Compilation tools contain:
= Highly-optimizing ISO C/C++ compiler
= Supports ARM, Thumb and Thumb2 Instruction sets including FPU
= Full C and C++ run-time library support
= The ARM Compiler Advantage
= Smaller, Faster Code

re >|KEIL




ARM Compilation Tools v4.0

= New link-time code generation ooete e
= Compilation of code at link time | |
= Applies optimizations across files armec--ltcg % = armecc--ltcg
= In-lining, shared literals, cross-jumping l l
= Fits into normal build process test1.0 test2.0
= Just add --ltcg command line option intermwediate

= 50 better code size and performance .
armlink--ltcg

= |ncludes MicroLib optimized C Libraries |
= Superset of standard ARM C Library test.axf
o . ] Image
= Optimized for embedded applications
= Minimal overhead for un-used OS functionality
= Un-used functions removed from memory footprint
= Faster system bring-up

= Most functions initialized at point of use

- i1 >IKELL




MicroLib — Optimized for Embedded

= Reduces system code size by 50% to 90%

Library Totals RO Totals
25000 30000+
20000+
15000+
10000+
5000+
0- ]
ARM Thumb  Thumb (M1) Thumb2 ARM Thumb  Thumb (M1) Thumb?2
Processor Object Standard MicroLib % saving
ARM7TDMI ARM Library Total 21,352 8,980 61%
RO Total 25,608 12,816 51%
ARM7TDMI Thumb Library Total 17,156 6,244 57%
RO Total 20,129 9,348 50%
Cortex-M1 Thumb Library Total 16,452 5,996 64%
RO Total 19,472 9,016 54%
Cortex-M3 Thumb-2 Library Total 15,018 5,796 63%
RO Total 18,616 8,976 54%

Based on Dhrystone 2.1 Benchmark

g D IKEN:




uVision Device Simulation

= All components of target device are simulated
= Code can be run on entire device

= Complete simulation of target Device Simulation

= Fast Instruction Set Simulation (ISS) Flash / EEPROW| Timers

SRAM USB

= On-chip peripherals nterrupts | Pl | AD | AN
= ADC, DAC, EBI, Timers Ethernet | UART | DIA | GPIO
= UART, CAN, I12C, Interrupts, etc.
= Includes external signals and 1/O

Extending Simulation

AGSI Interface

NialA DAavac
" Dlaiog boXxes DTN | External Peripherals
= Complete access to peripherals R e e

Interfaces

= Read and write

u EXtenSIOn for user deflned Hardware http://www.keil.com/appnotes/docs/apnt_154.asp

= Application Note 154 - Implementing DLLs for User-defined
Simulation (AGSI)

g3 DIKEL,




uVision Analysis Tools

= Logic Analyzer g
= Allows signals to be monitored graphically

Tre Mo T Farge. ] Teee Code | SemgMinMax
0y (ACSHOGT s 00000 e (2500000ms | i | Our] ad| | [Shew]| use |

= Timing analysis of internal variables & 1/0 pins |

1 383737 e = TAL 153 HE

= Code Coverage
= Execution statistics
= Color-coded instruction status

- ags
= Execution Profiling
H M M H M __ 100% of 13 iohs, 1 condiump(z) not full d
= Detailed timi ng statistics o sk 4% o 209 o, 1 condump o oy eced
measure_task 100% of 49 instructions
o . . . . interval_task 95:4 of 45 ?nstruct?ons, 1 condjump(s) not fully executed
. D ete rm I n e Wh e re m OSt tl m e I S S p e nt ?::;J:;::wements gi; E: ;g ::z::ﬁz:z:z 3 condjumpl(z] nat fully executed

£ Performance Analyzer oEs®

§

Mesuge
& Disassembly Y M.;... . ‘Im: ﬁ :
131: wvoid DPhase (short s. struct guad » e i o oo
132: int res: 1 T ) Fol
2628ms0x 00000298 B470 PUSH {R4-R6} Moo — om0
133: res = BOxs + Bl*h-»x[0] + BZx*h-: man 1 LT T
134: e ’ & oo
197 ms0x0000029C  4C55 LDR R4, [PC,#0; | ‘ e
1.9 ms0x 0000029E  4BS6 LDR R3,[PC,#0: sl o om0 :
1971 me0x 00000220 HB0A LDR RZ,[R1,#0O: oty || i Gl e— N
1971 ms0x 00000282 4344 MUL R4,RO — ity wn w |
1971 ms0x00000284 4353 MUL R3.R? 3
< b4
>4 | —_— Show: | M || 5o descending |

g SIKEIL




STM32E Starter Kit

= ST STM32 family

= Features
= QVGA display
= Joystick
= USB device interface
= Speaker for Analog output

= External memory
= 8MB SPI Flash, 1IMB RAM

m FTM inctriictinn trace
L— 1 1IVI 11 1WLI 1 o

Uuwilivii Ll Wv

= Serial Wire Viewer

= |Includes ULINK-ME adapter
= MCBSTM32E

"B DIKELL



MCB1700 Starter Kit

= NXP LPC1700 family

= Features
= Color QVGA LCD
= Ethernet 10/100
= USB Host/OTG
= CAN and Serial ports
= Micro SD card interface
= Speaker for analog output

= Joystick
" |ncludes ULINKZ2 adapter
= MCB1760U

=) >IKEIL




Get More Information

= Customers use www.keil.com on a daily basis to obtain
= Program examples
= [atest technical information
= Application Notes
= Program Examples

3 Keil Embedded Development Tools for ARM7/ARM9/Cortex-M3, XC16x/C16x/ST10, 251, and BO51... \:
Fle Edit View Favorites Tocls Help
Address ‘@ht{p://www kel .com/

Embedded Development Tools

‘3 List of Chips Supported by Keil - Microsoft Internet Explorer
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