MHCTpyMeHTanbHbIe
cpeacTBa pa3paboTKu
ana ARM-KoHTponnepoB

RealView Microcontroller Development Kit
ULINK2 — apantep USB/JTAG
Evaluation Boards — oueHO4YHbIe nnaTbl

RealView -

Tools by ARM”
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CopepxxaHue npe3eHTaLnn

= BeeeHne n ob3op

= RealView Microcontroller Development Kit

=" LHTerpupoBaHHasa cpega paspaboTku uVision

= Komnmnartop RealView

= [1penmyuiecTtBa NOMHON CUMYNALUK YCTPOUCTBA
- AI'II'IapaTHbIe KOMIOHEHTDbI

" OueHoYHble nNnaThbl

= Apantep USB-JTAG ULINK2

= RTX — OC peanbHOro BpemMeHu
= KoHuenuma RTOS
= Xapaktepuctukn RTX
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Kell an ARM Company

= Beaywun npounssogmtens 10
nAa MUKPOKOHTpOIJ1epoB
= Komnunsatopbl ANSI C/C++, oTnagymku

A Keil Embedded Development Tools for ARM7/ARM9/Cortex-M3, XC16x/C16x/ST10, 251, and 8051.

Tools

File Edit View Favorites

&) it/ favew kel o/ v‘

KEIL
DZ An ARM® Company

Help i

Address

Embedded Development Tools

Home | Products | Events | Support

Product Information

-3 List of Chips Supported by Keil - Microsoft Internet Explorer
Fle Edit Wiew Favortes Tools Help

&] http/ foreew kel com/dd/

Device Database® DZ| KEIL

An ARM® Company e

= MogenupoBaHue yCTPOMUCTB

Address

Home | Products | Events | Support

2 Keil Product Support - Microsoft Internet Explorer

= BnbnnoTekn n ap. KOMMNOHEHTbI

" ba3a gaHHbixX no MK
= Copepxut >1 200 Er—— SKEIL

An ARM® Company

8/16/32 blt KOHTpO”nepOB iI Product Support

overview L
Search

= search the knowledgebase D quick L
Contact Search our database of 2363 articles created by <& Quick Links

C832, ADUCE34, ADUCE3E,
FeriEEs Bomees Keil Suppart Professionals. . o3z, ADuCaZs, AOuCEzE

. Feedback = Vieve on-line product manuals .
I J-I M I I I s I I I )I( K - Many Keil product manuals and user guides are Reporting Bugs
Support Resources avallable on-ine = Product Lifecycle bo. #DuCT025, ADuCTOZE, 0z

Support Knawledgebase = Review Application Notes

Al ndon Lacate detailed application notes (surrently 78 -

available) that document specific tapics » 2 Knowledgebase
Top 10 Articles N o n it
= Example Programs and utilities I
[ | i Find software updates, example programs kAT A
Application Notes (currently 223 available), and utility programs. = ULINK: USING ULINK AS
. ew

File Download Arza = Gontact Technical Support it smelin
Product Updates Request assistance with a particular issue or .

oz, ATE3/5705111,

probler via e-mail.

Diseussion Forum N N N MND3, ATETFS1, ATEFFSIRC,
: = Post Questions to the Discussion FOrUM . asi, COMVERTING C2051, ATE3CA05L, ATEOCSL,
. M CT M I‘O TO C Kaﬂ CeT I Product Information Consult with other professional embedded LEGACY 6051 ASSEMBLY. [AT22C51ED: Sircz
b Software & Hardware Products developers who use Keil development tools CODE TO KEIL €51/A51 \TE3C51RCZ, ATBICSIRDZ, 06:
why Buy Tools From Keil? = C51: SOFTWARE RESET TEOCSS, ATEICSSW [ith
Contact e 14, 818 [s )
Ordering Instructions Top 5 Articles 2, 9
Produzt Inform stion Requast iz, Taocaz, Tanes,
B Pricing Inormaton Requese b1z Teyescsines,
C52K2, TB3C5101, TE3C5102,
Product Brochures Ccns, TBOCSiRE
Mewsletters

[T91FR4042, ATS1FR408L,
2. AT21M43300, ATS1M552004,

= 100K+ nonb3oBaTeneun B Mype L

urn7C108, ATS1SAMTHCZSE,

[E3

Contact | Site Map | Pre: An ARM Compan: B Internet

€ @ Internat
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MHCcTpyMeHTanbHbIe cpeacTtBa anad ARM

Microcontroller Development Kit ULINK USB Adapters

On-the-fly debugging and Flash
programming via JTAG or serial
interface

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

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

ARMa A

c

MDK-ARM

Microcontroller Development Kit Real-Time Library

ARM C/C++ Compiler

RTX RTOS Kernel Library

RTX and Real-Time Library

uVision
Device Database & IDE

Fully featured real-time kernel

uVision
Debugger & Analysis Tools

Examples and Templates
Examples and Templates

Library of middleware components to
speed up software development and solve
Complete Device Simulation real-time and communication challenges




Microcontroller Development Kit

UHTerpnpoBaHHasa nporpamMmMHas cpena pa3spadortkm ana ARM
MUKpOKOHTponrepoB. [Ipocta B 060y4eHUn n ncnonb3oBaHUMU!

= Beoyuwias TexHonoruns RealView Microcontroller

nporpaMM1poBaHuns DIl L

= Komnunatop ARM RealView
= |DE / otnagyuk Keil yVision

= [TonHaqa noggepka yCTPOUCTB
= ARM7, ARM9, Cortex-M3
= Copaepxut kogbl Start-up u anroputmbl Flash
= [lonHOe MmoaenMpoBaHue YCTPONCTB
= Board support packages (BSP)

= RTX Real-Time Kernel

= DddektuBHoe aapo RTOS ana manbix CUCTEM

— F sivecs [D|KEIL

RealView C/C++ Compiler

RTX RTOS Kernel

MVision Device Database

MVision Debugger &
Analysis Tools

Complete Device Simulation
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RealView Real-Time Library

OGwunpHaa 6ubnmnoTeKka rotoBbIX K UCMOSIb30BaHNUIO KOMMOHEHTOB
YckopsieT pa3paboTKy nporpaMMHOro o6ecreyeHus.

RealView = CooTBeTCTBYET TPEOOBAHUSAM
Real-Time Library paspaboTynka
= [lpoeKTupoBaHMe BCTpamBaeMbIX CUCTEM

= Cuncrembl pearibHOro BpeMeHu

= KOMMYyHUKaUMOHHbIE U CeTeBble 3adaum
= PaspaboTtaHa ans ucnosnb3osaHusa ¢ MCU

= |llnpoknn psag npumepos
= [lpocToe Havyano paboTshl.
= Mcnonb3ylTcs Kak cTaHgapTHble OI10KK

" HeT OONONMHUTENBbHbLIX OTYUCIIEHUN -
Royalty Free

= Bknto4vaeTt ncxoaHbin kog RTX.
= OOHO- N MHOrononb3oBaTeNbCKUE NULIEH3UN

sivecs [>]KEIL

RTX Source Code

TCP/IP Suite

Flash File System

USB Device Interface

Examples and Templates

CAN Interface




AnnapaTHble KOMMNOHEHTbI

Ll,enbu7| PAAO OLUEHOYHLIX NMJiaT U annapaTtHbIX OTNaA4YUKOB.

= ULINKZ, ULINK-ME - aganTepsbl

USB — JTAG
= OTnagka n nporpaMmmupoBaHue
Flash
* NMopaepxka JTAG n SWD
= OueHoO4YHbIe NnaTbl : | Fﬂ ! |
* [Tpumepsbl n BSP ansa NONyNApHbIX N ke w2 —
KOHTPONNepoB L pee

,,,,,,,,,,,,,,

a4
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MDK-ARM

Microcontroller Development Kit

MDK-ARM

Microcontroller Development Kit

ARM C/C++ Compiler

RTX RTOS Kemel Library

HVision
Device Database & IDE

HVision
Debugger & Analysis Tools
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Complete Device Simulation
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[MlopoepxKa KOHKPEeTHOro KoOHTponmnepa

C nomouwbio MDK-ARM MOXHO cpa3y NnpucTynuTtb K paspabotke 0O,
0e3 Kakon-nubo annapaTypbl U rMyOOKUX 3HAHUU O KOHTpoOrsepe.

Options for Target 'AT91M55B00A

H BCTpoeHHaH nOﬂﬂ,ep>KKa Device | Target | Output| Listing | C/Ce+| Bsm | Linker | Diebug | Utities |
- EOﬂee 490 ARM KOHTpOﬂﬂGpOB ADC1: Analog/Digital Cnnverte1
[ | I(OD| MHML“/'anM3aL||MM ADCI_CR: [[ODDOBOEY ~ _| swAsT  _| START ~

Control E steral Trigger
Mode

Database: |

= MacTep KOHUrypmpoBaHUs ooumfimam AP e
= AnropuTMmbl NporpammMmmpoBaHus Flash

ADC1_CHSRA: |0x00000000 [T CH3 T CHZ | CH1 [ CHOo

| MHOFOLII/ICJ'IGHHble anMepbl EBI: External Bus Interface

[ x| Baseasddess | PAGES | DB | Mws | TDF| BAT | csem |

C2EOCT EOCO

= Bkntoyada BSP gng nonyngapHbix nnat 0Ac) Digtayarelo Convert ) s
= [lonHas cumynaumns ycTpoucTea M:::Mﬂ- LT e SR
= He TONbKO CUMYIATOP MPOLECCOPa! | oo 1 s A

[rata Holding & Qutput

= MogenupyeT BCTPOEHHYI0 NepUEPUH] s o oo ] wwsifs <] 2 E0F

o DACD_DOR: [0+00000000 GES: [4ME ~| TOR[z +] |—
u ALlI_I y LlAI_I y Ta M Mepbl Intermipt Mask & Status S
paco_M: [ooooonaon AR ¥ DREP
= UART, CAN, npepbiBaHus .. oaco on, BT -

Analag Dutput Feference Yolatge

= BHelHMe curHanbl 1 BXOAbI/BbIXOObl | ofmv | e o

F simecs [D]|KEIL



Co3paHue nporpammbli

LWar 1: BbiGop ycTponcTBa U cpeacrsa Lar 2: KoHdumrypaumsa yctponctea m
oTnagkm HanucaHue Koga NnpurioXeHus

: Device Database B UHTepHeTe & | uVision BkntoyaeT B cebs meHexep
MVision obner4yaet BbIOOp ycTponcTBa m| NMPOEKTOB, peaakTop U OTNaauMK
M KOHUrypmpoBaHume

3 List of Chips Supported by Keil osoft Internet Explorer

Ele Edit Wiew Favorites Iooks Help i
diress | ) Ptp fosww kel comycc v Bco e G e Bt Dabig Fsh Paishar Took SKCS Wi b
m] A SAEH @ L] o T | ] = |a @@ 0 (e A Simulator Small Modet
i . KEIL
Device Database DZ|
An ARM® Company 3 b
Home | Products | Events | Support B
Device Database Device List .
Device List Jroe ul o
. dnn [ T
What 5 she Devics Database + Acer Labs (505 Farminy Zum = Tem o=
why isn't a Device Listed? M6032, M6758 G 1 1ESEIveld { ! . a3
1 | static char ness camu (137 w3
Adding o the Dauice Datsbase = Actel (051 Famiy) T ©| metenca onar 1 o
Searching the Devics Database Soregosy 13| 1| wmeisnea snt [~
Gearch by Architecture = Aeroflex UTMC (3054 Family) C 2 B -
Search by Vandor LTesrrost [ (R re—— w2
P " PRI Options for Target 'Simulator’ i | i w19
Problem Report Hexar TSKSL o - B a
= Analog Devices (soy D Target | Output | Listing | C/Ce | Asm | Linker | Debug | Utiiies il
Ducata; a0ucatz Ao  pripsLPC212a 12 e T s 1
= Analog Devices (+r Code Generation E
Duc70ls, Apucsazo, 2
St s A el () 120 Thanbbods - = 9 e
© i ctepasen
= AnchorChi “ i Dufiritions for TP Cinigur ation Ragistir CPUCE
AnchorChips (0% Dpersting system. [ATX Keel - I Use CrossModuls Optimization ol e oo r
+ tmel (oot Faminy = oot .
Terczsiois, Texczsing i o2
= WDICT. Witehdcg T Coeel (CPUCOML ) [EmST——
= Atmel (5051 Family) Start Vector Addiess: ‘ :: VEICSC: eector Table Scalng Factor (CPUCONLS . CPUCONL &) Zmards
2 3
Read/Dnly Memory Areas Flead/wiite Memory Areas 5 |
alf-chip: Start Size: aff-chip: Start Size: Nolnit i = Perherd Corfigarsion -
] .
© ROM1 © RaM1 r = . . = Dafirhions for Syshem Corfopraion Regte ST5C0H)
I et Aot Comter
1w for (i = 0:; cwdbuf(i) ! i+ AR to Diesble LIAET 4520 r |
£ 2 G R L EMEBUL[1] * (EMAE} TOUPPEE (EHADUE[L] ] < »
© ROM3 © RaM3 r ' ot Coimation Wiserd |
on-chip on-chip P e YT
" o 040 0+40000 o 0+40000000  [(4000 =
(L) (RE ~ TIC': undefined identifier j
© IROM2 C IRaMz r
LSAMIZEL ‘Au[v. .. =
= Atmel Wireless & u i3 Cocel | Defauts | Help \ud { Comand  FecinFise ] 3 Lf
& Done | S »ua W
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TecTnpoBaHue nporpaMmbli

War 3: Otnagka pVision Device Simulation

LWWar 4. OKkoH4YaTenbHas oTnagka Ha nnarte

OTtnagka npu nomolulm pVision
Debugger

&)}

¢ Logic Analyzer

Min Time:

Max Time: Fange: Grid: Z oo Code:

Setup Min/ax:

Setup..| Export | | 01367755 | 8344455 ¢ (5000000 ms (2500000 ms | In |[Du] 4] -]
AT

ADOT

-
B.1E7500 s

>

Lopn 3arpy3ka nporpamMmmbl Ha nnarty m
¥4 okoHuYaTenbHas oTnaaka

Options for. Target ‘Target 1° E]

Device] Target] Dutput] Listing] EJE++] Aizm I Linker Debug l Utilities]

" Use Simulator
[ Limit Speed to Real-Time

V¥ Load Application at Startup ¥ Run to main(] v Load Application at Startup [ Run to main(]

o e |

Initialization File: Initialization File:

ol ]

Fiestore Debug Session Settings Restore Debug Session Settings

'

IR 8
DI ULINK
e

F |

$]KEIL

SIMECS
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HoBbie Bo3aMoxHOCTM pVision4 IDE K4

= Beayliasa HTerpupoBaHHas cpega paspaboTku
= [Moooepxunsaet MUKpokoHTposnepbl ARM, C166, n 8051

= KoHdurypmpoBaHme KOHEYHOrO YCTponUCcTBa U 6asa gaHHbIX
YyCTPOWUCTB T —

o

= CuMynsums e — i

" ViHcTpykumm CPU ”““““" e i e

= Mepudpepum
= PepakTop UcxogHbIX paiinog  E ¢ =
= OTnagka npoekTta | = = liE=E

simecs [D]|KEIL




[MoppoepXKa HeCKONMbKUX MOHUTOPOB V.

= [MbKasa cuctema ynpaBrieHUss OKHaMM
= [lopgaep»kka HECKOMNbKNX MOHUTOPOB

= PasmelleHne OKOH B MPON3BOSIbHOM Nopsake Ha paboyem
npocTpaHCcTBe

Monitor 1 Monitor 2

MTee  MacTme  Rage G

Fle ESR Vew Poed Fn Dmbup Peiphest loss SCC5 W Hep
S| Boon | AW (7600 [50XONS | 025600
-

S an - - [@e [ 2

e v o x ey 2] ot gt oo
S0 . i~ s e s P

D00 psax00 00t L St Project

150, Ot vemer P

D,
o9,

int nmin fvoid)

= i
H Iy ei——

Droes [Biegiien « N Tesigd ) Contpurstionwiaard (|
<3 % bament

= rom | [t e

-
assicn areakossasie BrensEnasie resemiii Breaxiiss sressses || Qwen [tz
iy g st

sivecs [>|KEIL




'M6kas cuctema ynpaBneHusi okHamu b4

= BO3MOXHOCTb OTKPbITb HECKOJIbKO OKOH OAHOIO TUMa

= OKHa MOryT ObITb pa3MeLLeHbl B NtoboM MecTe, AaXe BHE OKHa

uVision, Hanpumep Kak oTaenbHOe OKHO onepauuoHHOW CUCTEMBI
= B0O3MOXHOCTb rpynnmMpoBaTh OKHa

= Ob6neryeHHbI AOCTYN N HaBUraLms

Memaory 2 w O X Memoryl v
~
Address: |save_record[0] Freeze — | Address: |save_record[10] Freeze
0x40000040: 00 01 10 00O &D 0O QO 0O 0 0x400000EQ: 0O QO OO 00 0O OO 00 0O 00

0x40000048: FF FC FF 03
0x40000050: 00 01 10 0O
FF FC FF 03

A f1 1A A

0x40000058:

0x40000060: 00 O

0x40000068:

0x40000070: OO0 O

0x40000078:

FF FC FF 03

0x40000080: 00 01 10 00 00 00 00
FF FC FF 03 EO OO0 00 00

Ox40000088 :

FF FC FF 03
A m1 10 o0

w

0x400000E9: 00 00 00 00 00 00 00 00 00
0x400000F2: 00 00 00 00 00 00 00 00 00
0x400000FB: 00 00 00 00 00 00 00 00 00
0x40000104: 00 00 00 00 00 00 00 OO0 00
0x4000010D: 00 00 00 00 OO0 00 00 00 00
0x40000116: 00 00 00 00 00 00 00 0O 00
0x4000011F: 00 00 00 00 00 00 00 00 00
0x40000128: 00 00 00 00 00 00 0O 0O 0O
Nx40000131: 00 00 00 060 00 60 00 A0 60

| ||

Fenister |VaME |

""" Current

= User/System
------- =1 Q00000000
------- =1z Q00000000
------ R10 Q00000000
------ R11 Q00000000
------ R1z2 Q00000000
------- R13(5F] Q40000910
------- F14 (LR 000000bc5

- Fast Interrpt

B Internipt

- Supervizar

- Abort

- Undefined

- Interna
b PL 0x00000BC4
........ Mode Uszer
------- States 71171648
------- Sec 1.48363987

| =] Project | E Registers |

KEIL

SIMECS
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MacTtep KoHduUrypaumim \4

= HacTpoukKa cpebl Nog KOHKPEeTHOE YCTPOUCTBO
= JlocTyneH ans Bcex MUKPOKOHTPOI1ePOB

= BkntoveH B 6a3y gaHHbIX YCTPOUCTB
= MacTep KoHUrypaumm

= (OCHOBHbIe NapamMeTpbl YCTPOUCTB

B C:\Keil2\ARM\Boards\KeiAMCBSTR9\Measured\STR91x.5 BE&E

Expandal |  Collapse il | Help

Option Value

—IStack Configuration (Stack Sizes in Bytes)
Undefined Maode 00000 0000
| Supervisor Mode 00000 0008
M3MeHeHI/Ie napaMeTpOB B Abort Mode 00000 0000
Fast Interrupt Mode 00000 0000
,D,VlaﬂorO BOM pe)KM Me Interrupt Mode 00000 0100
Lizer fSystem Mode 00000 0400
+-Heap Configuration
+- Systemn Configuration v

&bFlash Memory Interface (FMI) v
+-Flash Bark O Enable v
+ Flash Bank 1 Enable v
WETATES: Walt states 1 Wait state
PWD: Power-down configuration Dizabled

LVDEMN: Low Yoltage Detector enable  Enabled

BUSCFG: Flash bus dock configuration Low frequency bus clock
+-Clock Configuration [v
+-Peripheral Reset Configuration v

=

+

Configuration Wizard I.-'r

sivecs [>|KEIL




MHoronpoekTHoe paboyee npocTpaHcTeo M

= YacTto Heobxoaumo paboTtaTtb boree, YeM C OQHUM MPOEKTOM
OQHOBPEMEHHO

= Pas3paboTka NpUmnoXeHs 1 3arpysymka

= MHOoroenpoekTHoe pabo4yee NPOCTPaHCTBO
= OnpegenuTe rpynmny NPOEKTOB Kak MHOrornpoekTHoin pann (.MPW)
= PaboTante ¢ HECKONbKMMM NPOEKTaMn OQHOBPEMEHHO

Create New Multi-Project Workspace (%)
. _ Wisian Praject Components ]
Project | Flash Debug Peripherals T T o
e
New Multi-Project Workspace. ..
Qpen Project... W

Set az Active Project %

Close Project

| (] 4 | Cancel | Help

simecs [D]|KEIL




MpuMepbl U WaGNOHDLI \4

= Board Support Packages

= [Npumepsbl 1 BSP ans 6onblworo konuyecTea nnatT oT pas3fnnyHbIX
nponssogmnTenen

= [pnmepbl paboTbl 4NA OTNago4YHON NnaThbl UNKU CUMYNSTopa
= [1|abnoHbI
= Bbasa ansg npoekta pa3spaboTymka
= BkntoyeHbl B MDK-ARM u RL-ARM ot

v Retain current p ision conl figuration.

e (%)
Keil p¥ision3 Setup completed Dz KE I E
An ARME Company

v Add example projects to the recently used project list.

Prezelect Erample Projects for

Anaog evices Boards
Atmel SAM Tra Boards
Atmel SAM G Boards

Embedded Artists Boards =
Embest Boards izh Cancel

Future Boards
Keil [NXP] MCB2xxx Boards

nnnnnnnnnnn

Silica Boards

siMecs [Y>|KEIL
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MDK-ARM

Compilation Tools

MDK-ARM

Microcontroller Development Kit

ARM C/C++ Compiler

RTX RTOS Kemel Library

HVision
Device Database & IDE

HVision
Debugger & Analysis Tools

w0
@
b
&
o
5
s
T
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Complete Device Simulation
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Komnunatop RealView

Jlyywumn n3 KOMNUNATOPOB - YBENTMYUBAET CKOPOCTb BbINONTHEHUA
nporpamMmMbi U COKpawlaeT CTOMMOCTb CUCTEMBI.

= Komnunatop RealView cogepXuT:
= Bbicoko ontummnamnpoBaHHbin ISO C/C++ compiler
= MNMopoepxunsaet ARM, Thumb n Thumb2, B Tom 4yncne FPU
= [NlonHas nogaepxka C n C++ run-time library

= [Ipenmyluectsa komnunartopa RealView

= Koa koMnakTHee n bbicTpee

= RealView Compiler
= Micro Library ona mansix BCTpaMBaeMbIX CUCTEM

= B upVision nHterpnpoaH Source Browser - oTtobpaxaeT
pacrnonoXeHne BCeX NepeMeHHbIX U PYHKLMN

- i . sivecs [D]KEIL



MicroLib — onTumuanpoBaHHaa ombnuoTeka

Bubnuoteka MicroLib cokpaliaeT pa3amep cucrteMmHoro koga Ha ~50%

= CrtaHpaapTHaa oubnuorteka RearView ontumMusnpoBaHa ans

BCTpauBaeMbIX MPUSTOXKEHUMN C XKECTKUMM TPpeOoBaHNAMMU NO 00 BLEMY

namMmAaATmn

= MMHUManbHbIe pecypcbl ANA Hencnosnb3yeMbix pyHKumnn OS

" HEI/ICI'IOHb3yeMbIe (byHKLI,I/IVI yaoandarwnTcAa U3 NnamMmATn

» [laHHbIe nony4yeHbl Ha 6ase Tecta Dhrystone 2.1

25000 ~
20000
15000
10000

5000 -

0

.

Library Totals

ARM Thumb Thumb2

F

30000 ~

25000 -

20000 +

15000 -

10000

5000 -

RO Totals
51%

ARM Thumb Thumb2

sivecs [>|KEIL




Source Browser — 6a3a AaHHbIX NPOrpaMMHbIX
CUMBOJIOB

= [1ns 6eICTpON HaBuraumm no ucxogHomy doamnny

= [lokasblBaeT Bce PYHKLUM 1 NepeMeHHbIe, onpeaeneHHble B
MCXOHOM KoJe nporpammbi

Lt/ Browse - C:\Keil2\ARM\Boards\Keil\MCBSTR9WMeasurel0bjiMeasure BE&x
Symbol: |cunent j Memory Spaces: W eram
Filter ar: Macroz Data W data
- i v corst
Functions Sr(Bits) ¥ siom
Pararneters Types ¥ code
File Dutline: | <all files> |
¥ MName || Definiions and References - current
_aeabi_stdout = Crkel2WARMBoards\Kel\WMCBS TR Meas
_ stderr @[ R ]Lline 43
__stdin =B C\Kel AR \Boards K el MICBS TR Vez
__ stdout W! [ D ] Line 44
address Wi [R JLine 61 [r]
args i [ R ]Line 102 [riw)
args 1 idf [ R ] line 103 [w]
Srgs i [ R ]Line 105 [r/w] —
@i [ R ]Line 106 [w]
;:’;db“f Wi [ R ]Line 108 [rfw]
current 4 [R JLine 109 [w]
@[ R JLline 111 [r/w]
i [ R ] Line 112 [w]
i [ R ] Line 118 [r] -
. - £ "

siMecs [Y>|KEIL
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MDK-ARM

Verification and Debug

MDK-ARM

Microcontroller Development Kit

ARM C/C++ Compiler

RTX RTOS Kemel Library

HVision
Device Database & IDE

HVision
Debugger & Analysis Tools
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Complete Device Simulation
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MVision — cumynsauusa v ynpasneHue

Cnmynsaumsa Bcex KOMMOHEHTOB annapaTtHON YacTu.
UcnonHeHune Koga Ansa yctpoucTsa B LIefIOM.

= NMonHas cumynsauus Device Simulation

" EbICTpaﬂ cmmynauuna cuctemMbl KOMaHA Flash /EEPROM
SRAM

U BCTPOEHHOU nepudcepumn

o Interrupts SPI
= AU, LA, TanmeposB

Ethernet UART

= UART, CAN, I12C, npepbiBaHuM ....

" BKJ1HOMas BHelwHue curHansl u 1/O ExtendingiSiE N

u yl'lpaB.l'leHVIe AGSI Interface
= [MonHas CUHXPOHUN3aLUnA CUCTEMbDI Device External Peripherals
o Simulatio
= O6wmm ocTtaHOB 0 Board or System

Interfaces

JeTanbHbIX aHaNu3 U NOJIHbIN KOHTPOJb

NMonHbIM gocTtyn K nepudepumn
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CPU u ynpaBneHue nepudcepuen

= Cumynaumns Bcex yCTPOWUCTB rnepudepumn
= Tou4ku ocTtaHoBa aAnga nepudgepun
= [JonHas ocTaHOBKa CnCtTemMbl, BKIMtOHaA BXO4HbIe CUTHAarlbl
" TOYKM OCTaHOBA U BO3MOXXHOCTb OoTInagkn «war 3a arom»
" [lonHbIN aHanM3 cUCTeMb!

= 3anyck n3 onpeaeneHHoOro MecTta koga
= Otnagka B ntobom coctoaHun MCU
= BpemeHHOW aHann3 npu NofiHOM OCTaHOBKe npoLeccopa
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OkHa System Viewer

= OToDOpaxaeT 3Ha4YeHNsA PperncTpoB nepudepmn ycTponucTea
= [NogpobHas nHdbopMaLKnSa O COCTOAHMUN KaXaoro U3 pernctpos

= B03MOXHO M3MEHEHNE 3HaYEHNI PErnCTPOB NPSMO U3 OKHa System
Viewer

- & CAKeilNC166MNC\XC2287 sfr
+ @ Analog Digtal Converter 0 "
" MoXHO BbIBOOUTb 3HAYEHUA Lo s o o
+ @ ADC Intemupt Cortrol ~
+ & Register Bank Selection Property Valus =
permcTpoB OT OOHOIO UIMN HECKOJIBKUX |+ @ cllmeme: Cortrl Regsers = ADCInterrupt Control -
+ § CAN E ADC_0IC ®0x0000FF70 := Ox..
o o + # Capture Compare Unit GVL  Mriority O flowess)
+ # CPU Register IVL  Priority O {lowes:)
nepl/lq)epMMHbIX yCTpOMCTB + @ Intemupt Control = Tnterrupt request is ci...
+ & Flash Kemel IR Mo request pendirg
+ Timer GPX  Diszhle
= Bo Bpemsi 0TNagknm MOXHO g - S
+ # Pors QWL Priorily O (lowesl)
+ & PEC Channel LY. Priarity O (lowess)
+ & Program Flash Intemupt I= Interrupt request is ci..
OTKPbIBaTb HECKOJ1IbKO OKOH * 8 Frogen Fah e, T hempl et
+ & Real Time Clock GPX  Diszble
+ @ RAM = ADC_2IC @0x0000FF74 :— Ou..
+ @ 5CU GV Praorty O flowess)
+ & Pointer, Flags LVl Priority O flowes)
+ § UART IE Interrupt request is ci..,
+ & Pointer2 14 Mo request pendirg
GPY  Diszble
C ADC JC @0xNNITTE i— Ox..
GWL Priority O {lowesz)
T riarity 0 {lavwe )
jin Interrupt request is cio,
R Mo request pendirg
e |
¥
) >
]E System Viewer |ETiITIEI' | ]EAI’](—Trﬂ'sm pti .. E Tapture Tampar..
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MVision — BpeMeHHas cTaTUCTUKa

Cumynsauusa npegocTtaBnisieT 4OMNOSNTHUTENbHbIE BO3MOXHOCTU, He
aAocTnxumble npu JTAG otnaake.

* TOYHbIN BPEMEHHOW pacyeT U

D,eTaﬂbeIVI aHaﬂl/I3 MCHO”HeHMﬂ Code Coverage E|g|

ﬂporpaMMb| |-|p|/| pa3anHb|X Current bodule: |Measure j

i tack

52% of 50 instructions

clock_task
~ get_escape 100% of 13 instructions, 1 condjurplz] nat fully executed
u rl/l 6 KM I/I rl pO C M OT p commatd_tazk 343 of 209 inztuctions, 1 condjumpls] not fully executed

measure_task 100% of 49 instructions
i 95% of 45 instructions . 1 condiumolz mot fulls executed

interval task

B C:\KeilMMRMMARTX\Exam ples\MeasurelMeasure.c

= cxoaHbin Koa

= [lonHas KapTnHa UCNnofHeHn4d
EBEX
. ~
= AHanms3 adodeKkTUBHOCTN KOoAa Ha 3ne:
380: v Enter User Mode and set its Stack Pointer
OBHe C M acceM6J—|e a 0x000000D0O  EZ2400020 SUB ROLRO,#3VC_Stack Size(0:
yp p . 381: MER CPSF_o, #Mode USR
000000004 E321F010 MSR UPSE_c, #Mode_USE(0x00000
3gz: MOV 5P, RO
383:
= [logpobHasi cTatucTuka 393 /. brtar ha C code
000000008 E1AODOOD MOV R13,R0
385: LDR RO,=7C7INIT
m BpeM;] NCNOJTHEeHUSA default: 0x000000DC ES9FO0020 LDR RO, [PC,#0x0020]
printf (E 386: T=T RO,#1 > Bit-0 set:
o 0z000000ED  E3100001 TST RO, #PLL_SETUP (0x0000000:
= Ypcno O6paL|J,eHI/IVI 387: LORE) LR, =exif74 ; ARM Mode
0z000000E4  0S9FE0LC  LDREQ R14, [PC,#0x001C]
3848: LDRME LR,=exzit?T ; Thumh Mode
0x000000EG  159FE0LC  LDRNE R14, [PC,#0x001C]
359: B RO
390: EMDP v
¢ >
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AHanu3 NNOTHOCTU KoAa

= [TomoraeT ybeanTca B TOM, YTO BCe CTPOKM Koaa
NCMNonb3YyTCA B NporpaMmme

= YacTo ncnonb3yetca npu ceptndoukaumnm
" BbipeneHue uBeTom

- Code Coverage
= [1ponageHHble CTPOKU
Current Module: |Measure ﬂ
= [lponaeHHble N NponyLleHHble
clc_task R2% af EDnstructlons
6” O KM an ro p M T M a get_ezcape 100% of 13 instruchions, T condjumpls] not fully executed
carmmand_tazk 94% of 209 ingtructions, 1 condjurmplz] nat fully executed

measure_tazk 100% of 49 instructions

B I_I 03 BOJ-I ﬂ eT I-I po M 3 BOH M T b interval_tazk 95% of 45 instructions, 1 condump(s] not fully executed

B C:\KeiMARMMARTX\Examples\Meas

2@ Disassembly \Z”EEl
I_IOJ_IH I.O I_I OBe K break: 375 3UEB RO, RO, #3VC_Stack_Size »
379:
y p p y case '0';: 3g0: v Enter User Mode and set 1ts Stack Pointer
) " . |Mox000000D0 E2400020  SUE RO,RO,#5VC_Stack_Size(0:
pzmzil‘ \nQ‘Dm 381 MER CPSR_c, #Mode_USR
startflag = 0; \M0:000000D4 E321F010 MSR CPSR_c, #Mode_USE(0x0000C
= YBenuimBaeT NMOTHOCTb T R, R (
383
L. 384: - Enter the C code
KO a case 'C': Dx00000008 E1A0DOOD MOV R13,R0
D. princf ("™ncle: 385 LDR RO, =7C7INIT
clear records (l0x000000DC ES9F0020 LDR RO, [PC,#0x0020]
break: 386 TET RO.#1 ; Bit-0 set:
Dx000000ED  E3100001 TST RO, #PLL_SETUP (0x0000000°
387: LDRED LRE,=exit?a ; ARM Mode
default: 0x000000E4  OS9FE0IC  LDREQ R14, [PC,#02001C]
printf (ERRCR, EEEE LDRNE LR,=sxit?T ; Thumb Mode
printf {menu): Dxugggumsa 159FED1C LDgE gé%[PC,#DXDDlC]
break; 390 ENDP v
| >
|
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AHanu3 BbINONTHEHUA Koaa

= AHanu3 BbINOSIHEHUSA KOoAa «UHCTPYKLUUNA 3a MHCprKHMGIZ))

= [leTannanpoBaHHada MHdopmauua o nporpaMmme
= CKONbKO pa3s BbI3bIBAETCS Kaxaasa CTpoyKa koaa
= Bpems BbINONHEHUSA ONA KaXX40U UHCTPYKL UK

= AHanua Nnpon3BoAuUTENBLHOCTU KoAda

= R
urn | | 1
ttttttttt s From
BE® =
Module/Function | Calls e _b,_
B0.77 Al oo
1.900 |
getling 1 1.900 |
mmmmmmmmm Oy |
eeeeee display u] Ops o |
llllllll o Ops 1
set_interval o Ous 0 1
Measure 4379 i}
111111 4379 0
1 16.900 i} |
eeeeeeeeeeeeeeeeeeeeeeeee Ops 1
read_index o Ous 0 1
ar_records 12.850 1
5639 S aa— |
init_zerial 1 4.100 0 1
ndchal E.109 |
5 50 | —
Fietarget 2.001 i} |
ttttttt 3235 |
2| b odul
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MVISION — NOrM4eCcKuUun aHanusartop

pachnyeckMm MOHUTOPUHI aHANOroBbIX U LMPPOBLIX CUTHANOB.
AHanus BpeMeHHbIX guarpaMmm oaHOBPEeMEHHO C TPAaCCUPOBKOU
KoAa.

= AHanums BPEMEHHbIX Anarpamm
» AHanoroBbIX U LMPPOBLIX CUTHAMNOB

» BHYTPEHHWX NepeMeHHbIX T =5
a7z H
* IMnNynbCoOB Ha BXodax — Bblxogax 4| cencrase sine (ctone):
L4075 DACR = ((T ne.yl »» 10) & OxFFCO) + Ox8000;
= CurHanoB JTAG §§§ }3?53 e - o) 7+ Ackaoviedze Tatertuyt
= CMHXPOHW3aLMS C UCXOAHBIM KOAOM = T
- TOLIHble BpeMeHHbIe .El'l/larpaMMbl m 3?”5;1[:; 4'151Tnzzl anununn ms (2 500000 m JJMJ&EL — DJ
* cnonb3yeTcs LIBETHOW Kypcop =
o . . Time: T‘Iaggeﬂgfi %’”;g:}EE s [‘)1 1243?3? =744 193 Hz
» BuaeH BpeEMEHHOW OTCHET | N 3 3 ;
i . PC% 0000368 0000368

= AHanua koga =
= OTobpaxeHne B OKHE aHanusaTopa
» [1pn HECAHKUMOHMPOBAHHOM JOCTYyNe B NaMaAThb t

ADUT

P S R R S N 7 R R

OCTaHOB CUMYINAUNnN 41,2750 amors T .
< >

. F simecs [D]|KEIL



MDK-ARM

CoreSight Debug and Trace

MDK-ARM

Microcontroller Development Kit

ARM C/C++ Compiler

RTX RTOS Kemel Library

HVision
Device Database & IDE

HVision
Debugger & Analysis Tools

w0
@
b
&
o
5
s
T
=
L]
w0
&
o
£
L]
>
w

Complete Device Simulation

sivecs [>|KEIL



TexHonoruna Coresight

TexHonormna otnagku n tpaccupoBkn B CPU Cortex-M3,
Pacwunpset BoamoxHocTu TexHonormm EmbeddedICE gna ARM7 n
ARMO.

= HoBble peXxnmMbl OTNAOKN N XapaKTEPUCTUKN:

= Standard JTAG — 5-T1 npoBogHON UHTepdENC + OONOSTHUTENbHbIE
BO3MOXXHOCTU npegocTtasnaembole Coresight

= Hosbin pexxum Serial Wire (SW) — 2-x npoBogHON UHTepdenc
. ,D,OI‘IOJ'IHVITeJ'IbeIe beHKLI,I/IOHaJ'IbeIe BO3MOXHOCTW NO CpaBHEHUIKO C JTAG

= Serial Wire Viewer (SWV) — 1 0OMNOSIHUTENbHbIA KOHTAKT
= [lpepnaraet Real-Time Trace 6e3 4ONONHUTENbHLIX annapaTHbIX CPeacTB

= SWun SWV copepxatca B cTaHaapTHoOM pasdbeme JTAG
= He Tpe6yeTcsq HOBbIN pa3beM U OTﬂa,EI,OHHbII7| agantep
= [logoepxnBaeTcs B:
= RealView MDK 3.15+ n ULINK2/ULINKME
= Cortex-M3 devices — Luminary Micro , STMicroelectroncs, NXP
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Coresight — Serial Wire (SW)

CokpawaeT 3aTtpaTbl Ha MHTepdeunuc (Bcero 2 KOHTaKTa) n gobasnser
HOBbI€ BO3MOXHOCTU K TEM YTO npepsaraeT craHgapTHbin JTAG!

= 2-npoBOAHOM nocriegoBaTeNbHbIN UHTEPAIENC
= Serial Data + Clock - 3ameHseT nHtrepdenc JTAG (5-npoBogHoN)
= [TponyckHasi cnocobHOCTb NPUMEPHO Takasi Xe Kak 'y JTAG
= JTAG n SW uncnonb3yloT ognHakosbin pasbemMm JTAG 20-pin nnn 10-pin

= [lobaBnsieT HOBbIE BO3MOXHOCTM Mpu oTriagke
= JlocTyn K naMATK Ha NIeTy BO BPEMS UCMOJSIHEHUA NpOorpammbl
= YteHue namatu npu pabotarowem CPU
= He TpebyeTcs HOBOro pasbema, aganrtepa un MoOHUTOpa AN OTnagku
= 8 annapaTHbIX To4YeK ocTaHoBa (EmbeddedICE ans ARM7 & ARM9 - Tonbko 2)
= HTerpupoBaHHaa TexHonornsa tpaccuposkn ETM
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TpaccupoBka AaHHbIX (SWV)

= [MonHocTbto nogaepxkmneaetcd 8 MDK-ARM

= He TpebyeTcs AONOMNHUTENBHOrO annapaTHOro UM NPOrpamMmMHOro
obecneyeHud

= Serial Wire nmHTEpdenc nogaepxmnsaetcs sBcemum agantepamm ULINK

RUN . &
conw .. -
USB wui =

DIKEIL  ULINK2
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Coresight — Serial Wire Viewer (SWV)

OGecneunBaeT TpaccnpoBKy 6e3 aonoriHUTesNbHbIX MO K
annaparypbl

= Real-Time Trace ocyLlecTBnseT:
" YTeHne n 3anmncb 3Ha4eHuin BbiIBpaHHbIX NEPEMEHHbIX
= CYeT4ymk coObITMIN, KOTOPbLIW NOKa3bIBAET CTATUCTUKY Lmkros CPU
= BpemeHHasi cTaTUCTMKa NCNOMHEHUST NporpaMmmbl U NpepbIiBaHUS
= Onpoc NnporpaMMHOro cyeTyuKka - nokannsaunst 6eCKoOHeYHbIX LMKIOB

@
72}
>

Sigie oo

2ERRERRE =

>]KEIL ULINK2
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SWV — cMOTpM KakK xo4yelb

SWV npocTo ncnosnb3oBaTb U KOH(pUrypupoBaTb, AaHHbIe
OOHOBNAKOTCA B pearyibHOM BpeMeHU, 3 pas3fiudHbIX BapuaHTa
npocMoTpa NnepeMeHHbIX.

T Mame Walue
“#0_Dbgyal -

Dol e
D walue = 0x083F
D walue = 0x0840
D walue = 0x0840
E D wvalue = 0x0840
. D walue = 0x0840
£ | |I|H|1'-.|Ln:n:als I.‘-'-.IWatch#l r'{. Watch #2 .}5. Call Skac D wvaluez = 0z0840
D walue = 0x0840
* || hddress: &W WD _Dbghal i D value = 0x0840
! D value = 0xz083F
0x200000T83F_08 000 00 00 00 00 01 01 00 00 00 00 OfAD value = 0z0840
0x20000027: 00 00 00 00 00 O1 00 00 00 4¢C 24 01 40 10 ofAD value = O0zD83F
0x20000036: 00 20 00 OO0 0O 00 01 0O 00 00 OO 00 00 00 O g"ﬂiue - gxgggg
0x20000045: 00 00 00 00 01 00 00 00 04 00 00 20 00 00 Of.p —oios - oipsan

.|0x20000054: 00 20 00 00 00 00 00 00 00 00 00 00 00 00 OfaD «qlwe—s
Eux’znfnﬂ[nﬁ\m: 00 oo e vElue = Oz0840
= Memory #1 Memory #2 Memory #3 Memory #4 0 wa = 0x0840
. ) . D wvalue = 0

Memory Window - View > Memory Window D value = 0x083F v

Watch Window - View > Watch and Call Stack Window
ITM Viewer - View > Serial Window > ITM Viewer
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KoHdurypauuma TpaccupoBKU

= [1pocTaga HacTpouka

= OkHo Cortex-Mx Target Driver Setup
= MDK-ARM oTobpaxaeT nHpopmaLno O TpacCUpOBKE

= YeTbIipe OKHa:

= Trace Records

= TpaccupoBKa npepbiBaHNN
= CYyeT4nK cobbITUN

|

Jlornyeckum aHanusartop

Cortex-M Target Driver Setup

| I

S0 Clock Prescaler:
Autodetect

Sw0 Clock: 11E1R30 MHz

ITH Stimulus Ports

il
Enable: |0=FFFFFFFF "irird
Frivvilege: | 0x00000007

Debug Trace ] Flazh Downloadl
Core Clock: | 72.000000 MHz [v Trace Enable
Trace Poart Timestamps Trace Events \

[+ Enable

Prescaler |1 =
PC Sampling

Prescaler | 102416 -
[~ Penodicd Period: | <Disablad:

[¥ onData BAY Sample

Pt 3 Pt 16 15
[wlv [ vl vl
Port 31,24 [ Part 2316 |»

3]

[~ CPI: Cycles per Instruction
[~ EXC: Exception overhead
[~ SLEEF: Sleep Cycles

[ LSU: Load Stare Uit Cycles
[ FOLD: Folded Instructions
[ EXCTRC: Exception Tracing

Part a7 ort a
v v v v v v v v v
Port 15,8 |v Port 7.0 v

Cancel

=]

Help

SIMECS

KEIL

Tools by ARM
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OKHO TpacCcUpPOBKN

PasnuyHble Tunbl Trace Data can be viewed in pVision’s
three Trace Windows and the Logic Analyzer.

= [1pocTas KoHMUrypauug

= Cortex-M Target Driver
Setup window.

= YeTblpe BMOA
TPACCUPOBKM:
= 3anucu TpacCcMpoBKK
= Jlornyeckum aHanmsaTop
= EXxceptions
= Counters

Cortex-M Target Driver Setup

Debug Trace ] Flazh Downloadl
Core Clock: | 72.000000 MHz [v Trace Enable
Trace Poart Timestamps Trace Events \

=] v Enable
S0 Clock Prescaler: FC Sampling
Autodetect Pr

Sw0 Clock: 1161890 MHz e

ITH Stimulus Ports

il
Enable: |04FFFFFFFF Wi ivIvviv Wi

Frivvilege: | 0x00000007

Pt 3

Port 31,24 [

[¥ onData BAY Sample

3]

Prescaler |1 =

[~ CPI: Cycles per Instruction
[~ EXC: Exception overhead
[~ SLEEF: Sleep Cycles

[ LSU: Load Stare Uit Cycles
[ FOLD: Folded Instructions
[ EXCTRC: Exception Tracing

ezcaler | 102416 -
Period: | <Dizabled:

Pt

16 15

Part a7 ort a
v v v v v v v v v

Port 15,8 |v Port 7.0 v

Part 2316 |»

=]

Cancel

Help

SIMECS

SKEIL
Tools by ARM




Trace Windows - Jlornyeckun aHanu3saTtop

INNornyeckunn aHanusarop pVision otobpaxxaet UsMeHeHue 3Ha4YeHUMn
BO BPEMEHMU A0 4YeTbipeXx BbIOpPaHHbLIX NepeMeHHbIX

“++/Logic Analyzer, EEX
Min Time: Max Time: Ranage: Gnid: Zoar: Code: Setup Mindax:
Setwp .| Esport.||[ 00s  [4357853s [2000000s |1000000s | In Al | | |
o — - T

&
i
D|
]}
-1

100—
2
g
5
=)
5
x
il
&
=
&
=
o

D_

|

28.00000 = 38.00000 ¢ 48.00000 =

| 2
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TpaccupoBKa npepbiBaHNU

= [Joka3biBaerT:
= HasBaHue npepbiBaHNA, HOMeEpP, YNCI10 BbI3OBOB

= MakcnumanbHoOe U MMHUManbHOEe BpeMsi, 3aTpavyeHHoe Ha
npepbiBaHne

= [NepBoe 1 nocnegHee Bpemsi NpepbIBaHUSA

Exception Trace |_'X |
Numl Marme | Count | Tatal Time | kdir Timelnl b & Timelnl kit Tirne Dutl kdaw Time EIutl Firzt Time [z] | Last Time [z] | ~
2 MKl 1] Oz
3 HardF ault 1 Oz
4 et anage ] Os
5 BusFault 0 IE: —
B |lzageF ault ] Os
11 SWCal 475 188236 us 77.500 us 80736 us 135861 us 14549 0.00021660 20 44279225
12 Dbgton 0 0=
14 PendS 1] Oz
15 SpsTick 2576 4.309 mz 1.417 uz 93694 us TRE.222 us 10.06E mz 0.00087276 2R.47015378
16 ExtIRQ O 1 Oz
17 E=tiRQ 1 1 Oz
14 ExtIRQ 2 1 Oz
19 ExtIRQ 3 1 Oz
20 ExtIRQ 4 1 Oz
A ExtIRQ 5 1 Oz
22 ExtIRQ & 1 Oz
23 ExtIRQ ¥ 1 Oz v

simecs [D]|KEIL
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CyeTyYuK CoOObITUM

=B peasibHOM BpeMEHN NOKa3biBa€T 3HAYEHUA
cneunann3npoBaHHbIX CHETHNKOB

= [laeT BO3MOXXHOCTb ONMpeaennuTb He TONbKO BpeMS,
3aTpayYeHHOE Ha NCIOJIHEHWE NMpPpOorpamMmmbl, HO U cliegyrLline
XapaKTEePUCTUKN:
= KONMWYECTBO LMKIOB OXWaaHus (Hanpumep, Npyu MeasieHHon namsaTn);
= KONMMYECTBO LMKITOB NPOCTOS,

Event Counters f5_<|
CBA3aHHbIX C olunbkamn CPU; . —
aunters
= BpeM4d B CndLlleM pexmue, EF'IENT:| 2387625 0| Extra Cycles per Instruction
ExCCMT: 818 0| E ti head cpcl
" KONWUYECTBO LIMKIIOB 3arpy3ku | S
. SLEEF‘ENT:| 2048 E Sleep Cycles
M ObICTPbIX MHCTPYKLMIA, KOTOPbIE LSUCNT: | 58356 0| Load Stare Unit Cycles
YCKOPAKT BpeMA BbINOJITHEHNA FOLDCNT: | 46 E Folded Instructions
NPUITOXEHNA.

- P simecs [D]|KEIL



MHCTPYMeHTbI ona oTnagku u
TPaCCUPOBKMU

ULINK Products
DIKEIL  ULINK 70

g & 2
BIKEIL  ULINK2
g1 s
B

ULINK-ME

ULINK2
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ULINKZ2 — apantep USB / JTAG

lNMpocTon B ucnonb3oBaHun USB aganTtep, nogaepXuBaroLmun
JTAG OTNaAKy u nporpammmpoBaHue Flash.

= HoBble cBOUCTBA

= OTtnagka u TpaccupoBka Cortex-M3
» Plug and Play nogkntoyeHne USB
» OTnagka Ha nety ¢ Real-Time Agent

= OTnagka nporpaMmmel

RUN ™o w
COM P o
Usa:/

=== DIKEIL ULINK2 |

An ARM® Company

= [To waram u B pearnibHOM BPEMEHMU

» [IporpammHble 1 Flash Toukn octaHoBa
= Memory Access Breakpoints

* [lporpammmpoBaHune Flash

= 3arpyska, Bepudmkauusi u UCMorHeHne

- i simecs [D]|KEIL




ApanTtep ULINK-ME

= ULINK-ME - geweBbi agantep anga Starter Kit, nogogep>XxmBaeTt TONMbKO
ARM |, nmeeT KoMnakTHble pa3mepbl 28 X 80 mm, paszbem 20pin

= [TookntovyeHue
= Paszbem Mini USB
= USB 2.0 Full Speed (10 Mbps)
= CkopocTb 3arpy3kn Flash 28 KByte/s
= JTAG speed 30 MHz

= OTnagka nporpamMmbl
= OTnagka u TpaccupoBka Cortex-Mx
= Max SWV capture 2Mbps (limited)

= [lo waram u B pearnibHOM BPEMEHMU

= [1porpammHble 1 Flash To4kn octaHoBa

. ' simecs [>]KEIL



ULINK Pro —apantep USB / JTAG

» [lopoepxusaet Cortex-M3 Tpaccuposky ETM trace u
OCyLLecTBNSET bbICTPYHO 3arpy3ky Flash n pexunm
Serial-Wire Viewer.

. CyLLl,eCTBeHHO BblLLUE NMPON3BOAOUTESIbHOCTb
= USB 2.0 high speed (480Mbit/s) ,
=  Standard WinUSB drivers f
=  CkopocTb 3arpy3ku Flash 600 KByte/s
=  JTAG speed 50 MHz

= Cortex 4-bit ETM instruction trace
u OTJ'IaD,Ka CINOXHbIX MporpamMmm

» [logoepxka Cortex Serial-Wire Viewer |

= [lonHas nogaep’kka TPacCUPOBKM AaHHbIX
N KoMaHg npu ckopoctn 200Mbit/s

= |leHa EUR 900 + 18% HC

RUN e &
COM L u
USB weailli

SIKEIL  ULINK 20

‘ simecs [D]|KEIL
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[MpenmyuwectBa ULINKPro

= TpaccupoBka B peanbHOM BpeMeHu ang yctpomncTts Cortex-M3

= TpaccupoBka MHCTPyKuun ETM gaet nonHyto MHGOpMaLUo O BbIMNOSIHEHUMN
Koga

= TpaccupoBKa NPOMCXoanT 6e3 OCTaHOBKWN BbINONTHEHUSA OCHOBHOIO
NPUNOXEHNS

= [loBblWaeT KOMNAKTHOCTb Koaa
= [losBonsieT cneanTb 3a BbIMNOSIHEHMEM NPOrpamMmbl B pearibHOM BPEMEHMU
= [lepepnava gaHHbIX Yepes3 nHTepdgenc USB 2.0
= [losBonsieT NPOBOAUTL aHanM3 NAIoTHOCTM Koda U Npon3BoAUTENbHOCTU
= [logoepxka ycTtpoucTts ¢ Yactotom 0o 200MHz
= [logoepxka pasfnnyHbIX pa3beMOB
= COBMECTMMOCTb M TMBKOCTb
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CpaBHeHUe YCTPOUCTB OTNaAKu U TPaCcCUPOBKU

ULINK-ME ULINK2 ULINKPro J-Trace JTAG]et-

Trace

TexHonornm otnaaku

NuTepdenc JTAG
NHTepdenc SWD
TpaccupoBka gaHHbix SWV

Tpaccuposka ETM

[Mpon3BoanUTENBHOCTL

JTAG Clock 10MHz 10MHz 50MHz 12MHz 30MHz
UTteHne/3annucek B NamsTb 25KB/s 25KB/s 1MB/s 720KB/s 1MB/s
[NoTOK AaHHbIX 1Mb/s 1Mb/s 100Mb/s

NHCTpymMeHTbl aHanusa

Jlornyecknn aHanusatop

AHanunsartop
NPOM3BOAUTENBHOCTH

AHanu3 NNOTHOCTU Koaa
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CtapToBble KOMMJEKTbI
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OTnapgoyHbie nnatbl ¢ Cortex-M3
= Toshiba TMPM330

= OuyeHb geweBbin starter kit
" [lutaHue ot USB
= ETM TpaccupoBka komaHa u Serial-Wire Viewer

= NXP LPC1700

= Ethernet 10/100 n USB Host/OTG
= [MopTel CAN u Serial
= NHTtepdoenc Micro SD card

= ST Microelectronics STM32E

= NHTtepdrenc USB device interface
" BHewHas namMaTb
= ETM TpaccupoBka komaHg n SWV

F simecs [D]|KEIL
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CrapTtoBbin Komnnekt MCB1760-UME

PasnunyHble KoHdurypaumm MCB1760
(MCB1750) nnoc USB JTAG aganTep

= MCB1760 Evaluation Board for NXP

LPC1760 series (Cortex-M3)

= Ethernet 10/100 n USB Host/OTG
* [loptbl CAN u Serial

*  WHTepcenc Micro SD card

MCB1760 + ULINK-ME = Evaluation
Board for LPC1760 + ULINK-ME Adapter

= MCB1760 + ULINK?Z2 = Evaluation Board
for LPC1760 + ULINK2 Adapter

o y siMecs [Y>|KEIL

Tools by ARM


http://www.keil.com/arm/mcb1700/default.asp

TpebyeTca 6onble nHpopmaunmn?

aKa34uKu exxeaHEeBHO UCNOSb3YIOT
npuMepoB Nporpamm, nocrieaHen TexHun4Yeckom nHdopmauum n
noanepXKu.

And nonyvYyeHus

b o o 3O 3

puMepbl NPUNOXEHUN
puMepbl NporpamMmm
a3a AaHHbIX YCTPOUCTB
KCrepTHasa nogaepxka
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