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How to use Keil pVision with Spansion templates

Tutorial




Warranty and Disclaimer

The use of the deliverables (e.g. software, application examples, target boards, evaluation boards, starter kits, schematics,
engineering samples of IC’s etc.) is subject to the conditions of Spansion as set out in (i) the

terms of the License Agreement and/or the Sale and Purchase Agreement under which agreements the Product has been delivered,
(ii) the technical descriptions and (i) all accompanying written materials.

Please note that the deliverables are intended for and must only be used for reference in an evaluation laboratory environment.
The software deliverables are provided on an as-is basis without charge and are subject to alterations. It is the user’s obligation to
fully test the software in its environment and to ensure proper functionality, qualification and compliance with component
specifications.

Regarding hardware deliverables, Spansion warrants that they will be free from defects in material and workmanship under use and
service as specified in the accompanying written materials for a duration of 1 year from the date of receipt by the customer.

Should a hardware deliverable turn out to be defect, Spansion’s entire liability and the customer’s exclusive remedy shall be, at Spansion’s
sole discretion, either return of the purchase price and the license fee, or replacement of the hardware deliverable or parts thereof, if

the deliverable is returned to Spansion in original packing and without further defects resulting from the customer’s use or the transport.
However, this warranty is excluded if the defect has resulted from an accident not attributable to Spansion, or abuse or

misapplication attributable to the customer or any other third party not relating to Spansion or to unauthorised decompiling and/or

reverse engineering and/or disassembling.

Spansion does not warrant that the deliverables do not infringe any third party intellectual property right (IPR). In the event that the
deliverables infringe a third party IPR it is the sole responsibility of the customer to obtain necessary licenses to continue the usage
of the deliverable.

In the event the software deliverables include the use of open source components, the provisions of the governing open source

license agreement shall apply with respect to such software deliverables.

To the maximum extent permitted by applicable law Spansion disclaims all other warranties, whether express or implied, in particular,

but not limited to, warranties of merchantability and fitness for a particular purpose for which the deliverables are not designated.

To the maximum extent permitted by applicable law, Spansion’s liability is restricted to intention and gross negligence. Spansion is not liable
for consequential damages.

Should one of the above stipulations be or become invalid and/or unenforceable, the remaining stipulations shall stay in full effect.
The contents of this document are subject to change without a prior notice, thus contact Spansion about the latest one.

This board and its deliverables must only be used for test applications in an
evaluation laboratory environment.
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Debugging (Keil pVision)

Keil Development Tools (Software)

= MDK-ARM-EVALUATION Free download
- 32K C/C++ Compiler, Assembler, uVision IDE/Debugger/Simulator

MDK-ARM-B (Basic Edition)
- 256K C/C++ Compiler, Assembler, uVision IDE/Debugger/Simulator

MDK-ARM (Standard Edition)
— C/C++ Compiler, Assembler, pVision IDE/Debugger/Sim., RTX Kernel

ULINK-ME
— USB-JTAG adapter (only 3.3 Volt support)

ULINK2
- USB-JTAG adapter

ULINKpro
— High-Speed debug and trace unit
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Debugging (Keil pVision)

Installation

= Download latest version of pVision from KEIL Website
— Evaluation Version

+ https://www.keil.com/demo/eval/arm.htm Free download

+ Registration required

Install pVision

Install ULINK-ME

— Special installation is not needed, because ULINK-ME acts as a USB Human
Interface Device (HID) and thus needs no extra USB driver

Install ULINK Pro (optional)

— ULINK Pro needs an own dedicated USB driver located in:
<|nstallation Path>\KeiNARM\ULINK

Start pVision
/N
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Debugging (Keil pVision)

Getting started

* Choose Menu: Project—Open Project...

— Browse to: <Installation Path>\KeilARM\Boards\Kei\MCB9BF500\Blinky
— Choose Blinky.uvproj

14

ky - p¥i

File Edit “iew Project Flash Debug Peripherals Tools SWCS  Window  Help
DSdd|: 2@ " EE N -ae Qe o&
E ¥ | mE9BFS0x Flash LS . |
Project 2 Xl [ Abstractixt Xr Blinky . I v|
[=-£-1 MB9BF50x Flash - The ETinky ;]:uruject 1= a simple demo program Tor the FuJitsu "MESEFI0E j
B3 Startl I— microcontroller using Keil "MCBSBFS00' Evaluation Board, compliant =
P to Cortex Microcontroller Software Interface standard (CMSIS v1.300.
startup_MBOBFSO:x.s
system_MBIBFSx.c Examq'le functionality:
[i] stlint.h - Clack settings:
(=] mbobfS . h - XTAL = 4 MHz

- PLLO = 80 MHz

(] core_am3.h - ColK B0 MHZ

j system_mb3bfSdx.h
[E-£5 Source Files
=[] Binky .«

sysTick Timer is used in interrupt mode
8 LEDs blinklwith speed depending on potentiometer position
AD conversion is done in interrupt mode

[ie] stdio.h AD settings: 10 bit resolution
|1] mbabfSm. b AD value Ts output onto ITM debug port #0
- [=] core_ema.h

j stdint.h

m%smemﬁbghrsox'h— The Elinky program is available in different targets:

i
[1] mbobFSO.b MBOEFS0X RAM: runs from Internal RaM located on chip
=] core_om3.h fused for target debugging)
[1=] stdint.h

ME9BF50x Flash: runs from Internal Flash located on chip
Cused for production or target debugging)

3 system_mbobfSi:.h
Serial.c

Kl
ElBuild output | CgdFind In Fies |

|JuLK Cortex Debugger || |[Lit cizt =P
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Debugging (Keil pVision)

Main Window

= KEIL pVision

— Project window on left side of
IDE window

¢+ Choose:
View— Project Window
if hidden

— Source files on right side
of IDE window as tabbed
windows

— Output window on bottom
side of IDE window

(FlBlinky - p¥isiond
File Edit Wiew Project Flash Debug  Peripherals  Tools  SWCS  Window  Help

TECEFIEEE P E) -
£ ¥% | MBoBFSOx Flash - &K |
Project 2 x| ] Abstractxt x [ [ sinkyc | v‘
=54 MB9BFS0x Flash - The BTTnky qr‘o]ect 1= a simpTe demo program for th—-
523 Startl) I— microcontroller using Keil "MCBSBF500" Evaluation =
& to Cortex Microcontroller Software Interface Stand
startup_MBIEFS0x.:
systern_MBIBFS0x.¢ Exam[fTe functionality:
-] stdint.h - Clock settings:
L - XTAL = 4 MHz
jmebFSDx.: - PLLO = 80 MHZ
=] core_cms, - CCLK = B0 MHz

L] svstem_mbobfst

(=155 Source Files SysTick Timer is used in interrupt mode

- [£] Binky.c - 8 LEDs blink with speed depending on potentiome
[ stk - AD conversion is done in_interrupt mode
. - AD settings: 10 bit resolution

AD value 1s output onto ITM debug port #0

<[] stdint.h
L] svstem_mbobfs!
RG.C

-] mbobfS0x.h MESEFS0x RAM: runs from Internal RAM located
(used for target debugging)

The B1inky pr‘n@;Tr‘am is awailable in different targe

bh MBSEF50x Flash: runs from Internal Flash Tocate
ES‘E’“E’”-’“ nf5) (used for production or target
Setial.c

[-] mb3bfSe.h

stdio.h
tt_misc.h -
(=15 Documentation

L[ Abckract bk

4 »

Eler. €36 [ OF. (0,1 | 14 o

Build Output o x|
=l

Il
=lBuild output | CgdFind In Files |

Lk o]
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Debugging (Keil pVision)

Menu Bars

= Menu Bar 1

— Can be moved in bar window area or set floating

File Control Navigation Control Project
(new, open, (Bookmarks + search, etc.) Window View
save, etc.) (Text search, search in files, etc.)
I"l—\\ r N r A xj
nEE IR PRBBEF # -zeQe oc&[E X
~ X / / J 7"
Edit Control Debug Control IDE
(cut, copy, paste, etc) (Start/Stop Debug Session, Configuration
(indention, commenting) set/remove/disable
breakpoints, remove/disable
all breakpoints)

/N
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Debugging (Keil pVision)

Menu Bars

= Menu Bar 2

— Can be moved in bar window area or set floating

: Configuration
Build Control Control Manage Books,

Compile [Translate], i i
(B u”d’pRetEu”d’ etc.)] (e.9. RAM or ROM File Extensions,

\ debugging) Environment
s ~N —= ~ /“W/
: ¥ 54 %3  MBYBFSOx Flash - & A4
_J ),/ L<
Download Target Manage
to Target Options Multi-
Project
Workspace
N
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Debugging (Keil pVision)

uVision Project Window

Project

 .»5--5 MESEFS0:: Flash
. =5 StartU
Project Name 7 @ s

- startup_MB9BFS0:x.s
=) [#] system_MBIBFS0x.c
/ ..... ] stdint.h
Startup Code Subfolder e
----- 2] system_mbobFs0:.h
' ][‘]‘5 Sn:nurcfa Files
Startup Code Source and r AN
Header Files % eSO
----- j stdint.h
. N [l | N N SR S j syskem_mbIbfS. b
Main Project Code Subfolder

= B IRC.C
..... j mbabFs0:. b

..... 2] core_cm3.h
..... 2] stdint.h

----- j syskem_mbIbfS. b

Main Project Code Source
and Header Files

EIE Serial.c
----- ] mb9bFS0x.h
----- 2] core_cm3.h

----- 2] stdint.h
Project Description Subfolder

P
----- j system_mbIbFs0:.h
. =] skdio.h
and Abstract File \ oL % rt_misc.h
R =55 Docurmentation

= B Retarget.c

/N
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Debugging (Keil pVision)

Making Project
= Making the Project

Build Cutput:
- Use RGbUIld |C0n Euild target 'MBESEFS0x Flash'
e assenbling startup MESEFS0x.s. ..
( 'H’ ) Or compiling system MESBFSOx.c. ..
comwpiling Blinky.o... %
Project—Rebuild all target  ||ccmiiine tme.e...
compiling Serial.c...
compiling Retarget.c...
fIIeS linking...
Program 3ize: Code=2604 RO-data=320 RiU-data=3: ZI-data=51Z
. " WFlash'Blinky.axf™ - 0 Errori(s), 0 Warningi(s).
— Check for no errors in o
Output window below uild output [ dFind In Fis |

— Build errors are shown in Output window.

+ Can be double-clicked by showing the source line with a blue arrow

----- stdia.h .::}-im

e [1] PE_mise.b _I_I 105
al I

|Build Output

| TYPO while (1] | #% Loop forever

complling Elinkv.c...

Elinky.c (104) : error: #20: identifier "TYPO" iz undefined

Elinky.c: T¥PD while (1) { /* Loop forewver +
Blinky.c: *

/N
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Debugging (Keil pVision)

Start Debugging

= Download to target first, when MCU Flash does not contain the current
application openend and built in the IDE

— Use Download Icon (| 3% |) or Menu: Flash—Download

= Start Debug Session

— Use Start/Stop Debug Icon (| @ |) or Menu: Debug— Start/Stop Debug
Session

= Ending Debug Session

— Use same way as for starting debug session

/N
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Debugging (Keil pVision)

Debugging Icon Bar

= During a Debug Session there will be visible a new icon bar

Step Control Show Windows (Command, Tool Box
Reset (Step in, out, etc.) Disassembly, Symbols, (can be
Target Registers, Call Stack) customized)
r-Z\ r N R )

HEO AP0 » DRBE @ - E

L J J — / _/ 7_,/

Start/ Show Show (multiple) Windows Debug
Stop Source/Code (Watch, Memory, Serial, Analysis, Restore
Application Line of current Trace, System Viewer) Views
PC
N
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Debugging (Keil pVision)

Debug Windows

= Source View

— The Source windows do not change contents but get additional information

Active Breakpoint

.ﬁ.hstract.txt/ Blinky.c x | Seria

095 SvsTick Config(SystemCoreclo
039

Disabled Breakpoint \ 100 LED init () :
101 ADC initi():
102 SER_init();
Current Program Counter | 103
/’

104 while (1) |
105
105 LD walue = AD last;

107 if (AD walus !'= AD last)

Current Cursor Line of
Source Code

108 AD walue = AD last:
103
Code Lines with 110 if (LD walue !'= LD print)
compiled Instructions 111 AD print = AD walue:
(dark grey []) [« |
/TN
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Debugging (Keil pVision)

Debug Windows

= Disassembly View

— Mixed mode is selectable and deselectable

Disassermbly

Ox000004=24 FYFFFFASZ BL.W

Active Breakpoint

101:  ADC init():

—f0x0000042E F7FFFFE7 EL.W

Disabled Breakpoint

Current Program
Counter

102 SER init ()
1035 :
Ox00000432 FOOOFSAE EBL.U
104 : while (1) {
\ 105:
ED}:DDDDD‘ESE EO15 B

106: AD_valuE = AD_last;
Ox00000435 4516 LDE rd, [p

Current Cursor Line of
Code highlighted in
yellow background ([])

LED i

ADC i

SER_i

Q=000

Ox0000a :: LDEH r4, [
| T if (AD walue != AD last
— |LeL
N
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Debugging (Keil pVision)

Debug Windows

= Memory Window

Reqgisters

- Up to 4 Memory windows can be displayed in tabs

Register W alue
. A A E| ..... ED[E
- Memory is updated during runtime RO 04000003F5
_ _ . A1 0420000220
- Memory window tabs are shared with Watch windows | - R2 400000000
------- A3 0x00000641
------- R4 0x00000BEC
Memore 1 I = | | I — RE Ox00000000
=m0 N R7 0400000000
Address: [0x20000004 s :I ------- R 000000000
------- Ra 0400000000
0x20000004: 34 12 00 00 00 OO0 00 OO0 OO OO0 OO OO O1 OO OO OO | |F .. R0 000000000
0x20000014: 00 00 00 00 00 00 00 00 00 00 00 OO OO0 OO OO OO || I R11 000000000
0x20000024: 00 00 00 00 OO0 OO0 OO0 OO0 OO OO0 OO OO OO0 OO0 OO OO | b = R12 000000000
0x20000034: 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 OO = | = R13(5F) Ux20000220
O pND O - || I | [ R S R14(LR] 0400000639
j@'-.-'u'atch 1 |"-"|E!I'|'|I:Ir";.-' i Ox000003F&
Bl wPSR 0461000000
-~ Banked
[H- Syztem
=1 Intermal
. . —l """" Mode Thread
- ReQISter VIeW o Privilege Privileged
_ _ _ . . - Gtack MSP
- Register view is a tab of the Project window - Shates 2974522
" See 0.03718153
— Changes are highlighted in dark blue text et | SRegisters |
background

— Register tree knots can be expanded

/N
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Debugging (Keil pVision)

Debug Windows

= Breakpoints
— Not a Workspace window, but a Dialog window
— Can opened by menu: Debug— Breakpoints... or <Ctr|>-B
— Any changes can only be seen in Workspace after "Close"

— Conditional expressions can be entered here
N >

Current Breakpaints:

[, 00- [E ] Ox0000042F . SBlirkysi 0l
] 01: (E) 000000436, “\Blinky\104",
02: [E] 0x00000456

03: (E) Dx0000045C

d | i
Accesz
Expression: I [~ Bead [ ‘wite
ot [ 2] see
e =l |1___[ " Butes
Command: I =l [T Objects
Define | [ Kl Selested kilal | Close | Help |
SPANSION
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Debugging (Keil pVision)

Debug Windows

= Variable Windows (1)

— Watch Windows

+ Up to 2 Watch windows are sharing their tabs with e.g. Memory and Local
views

+ Updated during runtime

+ Any changes are highlighted in dark blue text backround color

+ Displayed values can be changed by user during break

MHame Walue

N ‘ElinkitAD_dbg Ox01E4,
“ ¢ double-click or F2 to add:

@anals @Watch 1

Memory 1

/N
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Debugging (Keil pVision)

Debug Windows

= Variable Windows (1)
— Watch Windows

+ Up to 2 Watch windows are sharing their tabs with e.g. Memory and Local
views

+ Updated during runtime
+ Any changes are highlighted in dark blue text backround color

+ Displayed values can be changed by user during break

Watch 1

MHame W alue
I'-.E:|ir'|I‘i._'r'l".":".l:]_l:"j g |:|:-:|:|1 E.I':'l.
= ¢double-click ar F2 to adds

@anals jaw.atch 1

Mermory 1

/N

SPANSION
A



Debugging (Keil pVision)

Debug Windows
= Variable Windows (2)
— Local View

+ The local view shares the tab with e.g. Memory and Watch windows
+ Any changes are highlighted in dark blue text backround color

+ Displayed values can be changed by user during break

Lacals 3=
Mame Walue
F A0 value O<0EA
"""" AD_print O<01EA
S icks <out ot scopes
@anals @Watchl | | Memoary 1
/N
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Debugging (Keil pVision)

Debug Windows

= Callstack

— The Call Stack view shares its tab with the Variable and Memory window
— It shows the current called function and their local environment

— All displayed Call Stack values are not modifyable

Zall Stack.
Stack Framesz YValuesdddress
= & imain(]
@ AD_value 0x01ER
@ AD_print 0x01EE
o ticks < invisible »

r@htall Skack. jamcals |£§1€|Watch1 |

Memory 1

/N
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Debugging (Keil pVision)

Debug Windows
= Symbol Window

— The Symbol window shows all
symbols of the user's project

— It is sorted in tree form by
dependence

* E.Q.
Project—Module—
Function—Symbol

— Peripheral registers can also be
displayed

— Simulator VTREG can be
displayed

— Mouse-over a symbol shows
its contents as a tool tip

AD dbg = 0x01lEB

* E.g.

P azk: Ix [T Case Sensitive

M arme Address Type
=-f ) Simulator VTREG
-- Peripheral Reqist...
= . Blinky Application
----- =5 Runtime Library
EI - Blirky hadule
i AD_dbg Q20000004 ushort
@ led_mazk | Ox00000BZ2C array[d] of uint
i@ test Qx00000000 array[40] of uchar
El & ADC_init Ox00000300 Furniction
. @ IRQn | [R13+40] uchar
& LED_init (00000374 Function
El & LED_OfF 00000384 Function
= num RO Liink
El % LED_On 0x00000356 Furiction
Z s num R0 Lint
El Q LED_Out | Ox000003CE Furniction
g R3 it
Lombgp value | RO uint
- & main Ox000003F 4 Furnction
@ AD_. | RS ushort
@ AD_. | R4 ushort
5-----&@ tu::ks R0 Lint
- RO b odule
#- [.a] Fetarget Module
- [wa] Serial todule
[~ startup_MBS... Module
[H- |_1 system_ MBI, M odule

/N
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Debugging (Keil pVision)

Debug Windows

= Terminal Windows

— Up to 3 UART channels can be displayed

— One direct print£ view is supported (via ITM Viewer)

[ =

HlI:[}'I'I?

140 1

Ll 1o — U

printE ("AD wvalue = O0x%04E\nh\r", AD print):

Debug (printf) viewer

AD walue = Ox01EZ =]
AD ~ralue = 0Ox0265

AD ~ralue = 0Ox0265

AD wvalue = Ox0Z64 _|
ATy value = 0=X0Z65 -
[l b

=] Build Qutput | ._EFiru:I In Files | EaDel:uug (printf) Viewer

/N
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Debugging (Keil pVision)

Debug Windows

= Logic Analyzer
— The IDE allows to display graphically the value of a variable
— Adding a signal is as easy as adding to a Watch window

— The Logic Analyzer is a tabbed window together with the Disassembly

window
Logic Analyzer
kit Tirne: bl am Time: gE; (Gnid: £oom; Code: Setup Minddax:
Setup . |[Export .|| | 3813289 [ 47.89781+ [10.00000s | 0.500000s [ Show ||[ &uto ][ Undo |
_ A ]
U — T =15 - R —
3800000 = 43.00000 = 45800000 =
L | i
@Disassembly | QLDgic Analyzer
/N
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Debugging (Keil pVision)

Core Peripherals

» Nested Vectored Interrupt Controller

— The NVIC settings for the Core Interrupts can be adjusted in a dialog window

— Adjustments for:
+ Enable/Pending
* Priority
¢+ Interrupt Control & State

+ Application Interrupt & Reset Control
(PRIGROUP, ENDIANESS, ..)

+ \ector Table Offset

+ Software Interrupt Trigger

[Nested vectored Interrupt Controller (Wi |
Idxl Source | MHame | E| F'| Al F'riorityl
2 Mon-magkable Interupt M 10 -2
3 HardFault HARDFAULT 1 -1
4 Memory Management  MEMFAULT 0 0 O 0
5  BusFault BUSFAULT 0 0 0 1]

B Uszage Fault USGFAULT O ] 0
11 System Service Cal SVCALL 100 1]
12 Debug Monitor MOMITOR o o0 1]
14 Pend System Service  PENDSY 1 00 i}
15 System Tick Timer SYSTICK 1 0 0 240

Selected Intermupt
’7|7 Enable o Pending

PFricrity: |-2 ‘

— Interupt Control & State

INT_CTRL_ST: IDHDDDDDDDD

[~ RETTOBASE
[~ ISRPREEMPT

YECTACTIVE: IDxDD

VEETPENDING:IDRDD
[~ ISRPENDING

— &pplication [nterrupt & Reszet Control

AIRLC: IDHFADSEIDDD

_| VECTRESET

FRIGROLP: | v[

_| SYSRESETRED

_| WECTCLRACTIVE |~ EMDIAMESS
—Wector Table Offzet
VTO: 000000000 TELOFF: [0x000000
[~ TBLEASE

— Software Intermupt Trigger

SWw_TRIG_INT: IDHDDDDDDDD

INTID: IDHUD

/N
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Debugging (Keil pVision)

Core Peripherals

= System Control Register (0xE000ED10)

— Dialog window for setting bits for:
+ SEVONPEND
¢+ SLEEPDEEP
¢ SLEEPONEXIT

= Configuration Control Register (0xE000ED14)

— Dialog window for setting bits for:
+ NONBASETHRDENA
+ USERSETMPEND
¢ UNALIGN_TRP
+ DIV O TRP
¢+ BFHFNMIGN

System Ctrl / Cfg I

— Spztem Control

Sv5_CTRL: Immm

[T SLEEFOMEXIT
[~ SLEEPDEEF
[ SEVOMPEMD

— Canfiguration Control

CFG_CTRL: IEI:-:EII:IEIEIEIEEIEI

[~ NOMBASETHRDEMA,
[~ USERSETHMPEMD
[ UMALIGH_TRP

[~ DW_O_TRP

[~ BFHFMMIGH

/N
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Debugging (Keil pVision)

Core Peripherals

= System Tick Timer (0xE000E010)
— Dialog window for setting/watching:
¢ Control & Status

+ Reload & Current value

+ Calibration

System Tick Timer I
— Contral & Status

ST_CTRL_STAT: [px00010007

v EM&BLE W CLESOURCE
W TICEINT | COUMTFLAG

—Heload & Current % alue

ST_RELOAD: |0x000C3500 RELOAD: |0x0C3500
ST_CURREMT: |0=000C3476 CURREMT: [0=0C34 76

— Calibration
ST_CALIE: |0x40071 5640 TEMMS: |0=018640

v SkEw [ MOREF

/N

SPANSION
A



Debugging (Keil pVision)

Core Peripherals

]
Fault Reports oot 5|
— Meman M anage Faults
— Dialog window for setting/watching: S R
bM_F; LT_STAT:ID:-:DEI
[ [ACCHIGL [~ MUNSTEERR
. Memory Manage Faults ™ DACVIOL [~ MSTKERR
[T MMaRWALID
— Bus Faultz
* BUS F&UltS BUS_FALILT_.&DDFE:ID:-:EDIZIDEDFS
BUS_FAULT_STAT: ID:-:DD
* [~ IBUSERR [~ UMSTKERR
Usage FaU|tS [ PRECISERR [ STKERR
[~ IMPRECISERR [~ BFaRwWALID
L 2 Hard FaUItS ~ Usage Faults
USG_FAULT_STAT: |uxnunn
[T UMDEFINSTR [~ WOCP
* Debug Faults I INWSTATE ™ UNALIGNED
™ INvPC [~ DIVEYZERO
—Hard Faults
HARD_FALLT_STAT: |uanunuunun
[~ VECTTEL [~ DEBUGEWT
[~ FORCED
— Debug Faultz
DEG_FAULT_STAT: |uxnunnunc|2
[~ HALTED [~ WCATCH
V¥ BKPT [~ EXTERMAL
[~ DWTTRAP

/N
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Debugging (Keil pVision)

Trace (ULINK ME)

= Trace via ITM

— Simple Trace views via Instrumentation Trace Macro is supported by pLINK
ME

+ Records

+ Exceptions

+ Counters
Type | Owf | MHum | Address | Data | FLC | Dily | Cycles | Time[z] |£
ITH 0 41H 52975148 1.037185335
ITM ] 44H 82975293 1.03719116
ITM 0 20H % 2939552 1.03735740
ITM 0 7EH % 3592 1.03735740
'Q v i £552 1037357400
v Counter Events Y 52955592 1.03735740
ITM v Exceptions 75H ¥ 2988552 1.03735740
M| ¥ Posamaes o 5 memew 1o
T 30H % EIAERRSY 103736740
ITM v Data Reads 20H >< 29502 1.03735740
ITM v Data Yrites 30H ® 52953592 1.03735740
ITM i 7EH % 2988552 1.03735740
ITM 0 304 82993831 1.03742259
ITH 0 I1H % 3001332 1.03751740
ITH 0 45H ¥ 93001392 1.03751740
ITH 0 42H X 93001392 1.03751740
ITM ] 0DH ¥ 3001 392 1.03751740
ITM 0 0AH % 3001 392 1.03751740
ITM 0 0DH % 3001332 103751740 o

/N
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Debugging with CMSIS-DAP

Definition (ARM-Webpage)

= CMSIS-DAP is the interface firmware for a Debug Unit that connects the Debug
Port to USB. Debuggers, which execute on a host computer, connect via USB
to the Debug Unit and to the Device that runs the application software. The
Debug Unit connects via JTAG or SW to the target Device. ARM Cortex
processors provide the CoreSight Debug and Trace Unit. CMSIS-DAP supports
target devices that contain one or more Cortex processors.

Host PC Debug Unit Device
- — CoreSight
Cortex-MO0
USB SWD S
JTAG
CoreSight
— Cortex-M4
CPU
Only one Debugger Interface Firmware .
can be connected at implemented CoreSight
fhe same fme h:ir;rggg:;;ﬁ'er Cortex-A7
CPU
May be integrated on a single evaluation board

/N
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Debugging with CMSIS-DAP

Additional Features

= Spansion CMSIS-DAP implementation offers
— 1 channel JTAG or SWD (Single Wire Debug)
— Additional 1 channel UART / RS232

JTAG / SWD I_M 4

UART / RS232

-,

/N
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Debugging with CMSIS-DAP

Setup in Keil pVision (1)

[E]E:"-.,Documents and Settings'MSCHRE Desktop',mbabf56xr_template-v02%template’ AR

File  Edit View Project  Flash Debug  Peripherals  Tools  SVCS Window  Help
3 g EE/EE @
$7 | MEBOBFod_Release L ‘

- Via Project - —— A

COptions for Target 'MEBSBFx«5_Release'... Alt=F7

= Navigate to project options:

Open File using the progra
Open List File the "Deliverables

t forth helow (th

+ Right-click at the project

+ Select ,Options...”

File Edit View J Project J Flash Debug Peripherals Tools SVC

INEH S Mew p¥ision Project...

@ Ill Iﬁl MNew Multi-Project Workspace..,

— Or via menu ,,Project” e | S

Close Project

El-5-4 MBYBFxx6

* Select ,,Op’[ions. L E“acfmm” Export
CI
Eﬁ source Hlanage

ITIEI

Select Device for Target 'ME9EFxd_Release'...

Remoye tem

[i%_options t{Jarget MB9BFo6_Release .. |

See also Chapter Debugging (Keil pVision)

/N
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Debugging with CMSIS-DAP

¥, Options for Target '"MBIBFxx6_Release’

Set u p I n K el | uVI S I O n (2) Devicel Targetl Dutpull Listingl Llser I CJC++| Asm | Linker Debug tiIilile

" Use Simulator Settings | Lse: ULINK2AX Cortex Debugger 7| Settings |
[ Limit Speed to Real Time Sigrum Systdgs J TGt -
I-LINE. # J-Tradg Corex

. ST-Link [Deprecyted Yersion]
H S etu D e b u & l | tl | Itl e S ¥ Load Application at Startup I¥ Run ta main(] v Load DILINK Pro CorteyQebuager main()
Initialization File: Initializatid N1 Link Debugger
l_ CooCox Diebugger
I J Edi ST-Link [Deprecated Yigsion) J Eddi

SiLabs UDA Debugger
Restore Debug Session Settings Restare] ST Link Dab

- (1) Select tab ,Debug” . v
” ¥ watch \Windows & Performance Analyzer ¥ /e

[ Memary Display

v Memary Display

- (2) Select ,CMSIS-DAP Debugger®  « o T

|SAF|MCM3.DLL | |SAHMCM3.DLL |

Dialog DLL: Parameter: Dialog DLL: Parameter:
IDEM DLL I-pEM4 ITEM DLL |-pEM4 /

| Ok I ‘ Cancel I | Defaults I/

. Options for Target "MB9BFxKG_Release’

Device' Targetl Dutputl Listing' User I E!E++| Asm I Linker| Debug  Utilitie;

i~ Configure Flagh bfenu Command

" Use Target Driver for Flash Programming

Update Target before Debuaging

Settings |

ULINK2/ME Cortex Debugger |

I ilities”
(3) Select tab ,Utilities o T
ST-Link (Deprecated Yersion]

ULINE. Pra Cortex Debugger
" Use Exten MULink Debugger

- (4) Select ,CMSIS-DAP Debugger*

Arguments;

Ok I | Cancel I ‘ Defaults I

See also Chapter Debugging (Keil pVision)

/N
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Debugging (Keil pVision)

ULINK Pro
= Trace via ETM

— Check settings in menu:
Flash— Configure Flash Tools... Tab:Debug

Options for Target '"MB9BF50x Flash' |

Devicel Targetl Dutputl LiStingI Uszer | E.JE++| Azm I Linker Debug |L|ti|itiex|

= Use Simulatar S ettings | ' UseC |ULINK Pra Cartex Debugger "I ) Settings |

[ Limit Speed ta Feal-Time

¥ Load &pplication at Startup v Bun to main(] v Load &pplication at Startup ¥ Fiun to main]
Initialization File: [nitialization File:

I J Edit... k |.'\ETM_Trace_ena|:||e.ini Dt | Edit,__l

Feszstore Debug Sezsion Settings Restore Debug Sezsion Setti% E — bleirm - Mot n
\ race_enable.ini - Notepa
[ BEreakpaints ¥ Toolbox v Breakpoints W Toolbox i |:| = . | &
v “watch Windows & Perfarmance Analyzer W whatch Windows !_EIE i (Fgrmat des HED :)
: : WOWORDCOx4 0033000, OxO00003FF);
v b Dizpl W b Dizpl ! '
V' Memary Disclay ¥ Memary Displey N _WEYTE(Ox4 0033603, 0x03);
CPU DLL: Parameter: Driver DLL: Parameter:
[SARMCMIDLL [HPU |S4RMCMIDLL [-MPU enables ETM pins
Dialog DILL: Pararmeter: Dialog DLL: Parameter:
IDCM.DLL |-p|:M3 ITEM.DLL I-pEM3

(1] || Cancel || Defaults I A
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Debugging (Keil pVision)

ULINK Pro

= Instruction Trace
— Real Time Trace recording
— QOutput can be filtered by several ETM and ITM events

— Trace buffer is held in PC memory and transfered to pVision on break

Instruction Trace

Filter: | | A
# Type Flag | Mum FC Opcode Instruction Source Code
1048564 | ETM 0:0000043E | 4284 CMP 410
1048565 | ETM 000000440 | DOD BEQ  Ox0000044E
1048566 Q00000447 CHMP rdi5 111 F[AD_walue I=AD_print) { # Make sure that AD inter
1048567 | ETM 000000445 | DOO2 BEQ  Ox00000450
1048568 | ETM 000000450 | 4814 LDR 0. [pc.#80] ; @0=00000444 16 if [clock_1s)4
1048569 | ETM 000000452 | 7800 LDRE  r0,[r0,80<00] j
Blinky.c x r Abstrack, bk r stdio.h I hd
if (LD walue != AD last) F#* Make sure that AR interrupt did =4 -
AD wvalue = AD last: S* not interfere with value reading 74
if (AD walue != AD print) | F* Make sure that AD interrupt did £y
LD print = AD wvalue; A* GFat unscaled ralues for printout #4 (=l
AD dby = AD_wvalue; vI
3

/N
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Debugging (Keil pVision)

Trace Exceptions

= Exception Trace

— Exception Trace has an own window, which can‘t be docked

— Exception Types:

+ System Exceptions

<* User Exceptions (Interrupts) ZNumI:;Te [ cuuum |Tulau\lime|MinTimEIn|MaxTimEInlMinT\meDut Ma Time Out [ First Time [s] [ LasleeMj
— Exception Trace: 1 AN
+ Count - BN
_ B B & o
+ Total Time
+ Several Points in Time: Min., Max., First, Last, etc.
— Must be configured in: Debug—Debug Settings... Tab: Trace/Trace Events
N
SPANSION
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Debugging (Keil pVision)

Event Counters

= Following counters are available:

Event Counters I

— Extra cycles per Instruction

— Counters

_ . I:F"IENT:I 251 H Extra Cycles per Instiuction
Exceptlon Overhead CyC|eS EKEENT:I 237 H Exception averhead cycles

— Sleep cycles SLEEPCNT: | 0 0 Sleep Cycles
LSLII:NT:I 4 ﬂ Load Store Unit Cycles
— Load store unit Cycles FOLDCNT: | 0 0| Folded Instructions

— Folded instructions

Debug Trace |
. C O u n te rS CO u nt fro m O to 2 55 Core CIUck_I 72000000 tHz ¥ | Tirace Enable ETM Trace Enable
—Trace Pot—————————————————— [~ Timestamps lj aee fit;
= = Spnc Trace Part with 4-bit Data j ’7 ¥ Enable Prescal ler |1 = ¥ CBI: Cycles per Instruction
— Continue counting on overflow _ © & Erminoates
. f O IFE Samplm'gjﬁ ¥ SBEEF: Slesp Cycles
eeeeeee P 16 - v .
Startl ng Over ro m I” Periodic Period: lm |; II; ED'.':E::;:::S'C‘ESES
I~ onData RAW Sample v EXCTRC: Erception Tracin q
- . . T Stimulus Pork
= Must be configured in: e E Bz o e e o B
. Piivilege: [0:00000003 Fo31.24 ¥ Por236 1 Pot15.8 Fort7.0
Debug—Debug Settings...
Tab: Trace/Trace Events o | oo |

(Checkboxes)
/TN

SPANSION
A



Debugging (Keil pVision)

Performance Analyzer (ULINK Pro)

= Shows the execution of any function of an application in:
— Number of calls
— EXxecution time (absolute)

— Execution time (percentage)

= |t shares with a tab the Instruction Trace window and Code Coverage

= Module or function view is

Supported Madule/Function Call: | TimefSec) | Time(z) |
= Binky 3525s [100%
S Blinkg <k TRl —

b ADC_jnit 1 2278ps |0% |

s LED it 1 1347 ps (0% |

i LED_On 27 | 1z33ps 0% |

i LED_OK 189 | 73333ps (0% |

------- LED_Out 27 B7.389ps |0% |
“ main 2 PRIy —

B R0 1198 ms |0% |

- Serial 70403 s (0% |

- Retarget 19181 ps |0% |

[ system_MBIBFE0x 3083 ps 0% |

¥ startup_MBIBFE0x 0306ps 0% |

------- startup_MBIBF50x Ows  [0% |

EPerformance analyzer | 54 Instroction Trace |

/N
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Debugging (Keil pVision)

Code Coverage

= The Code Coverage shows the function execution by percentage of the

function code

= |t shares with a tab the Instruction Trace window and Performance view

= All or only a specific module can be chosen for display

Medule: [ <Al Modules> [~

Modules/Functiohs

| Execution percentage

B IR0
SysTick_Handler
e ADC0_IRGH andler
1 Blinky

b 5D init

Feset_Handler
MrI_Handler
HardF ault_H andler
Memtdanage_Handler
BusFault_Handler

ISP T IR PR ' 1) PN | P [ L I T TR S
E= Performance Analyzer | c\n/“ Code Coverage B8 Instruction Trace

100% of 46 instructions
100% of 15 instructions

100% of 40 instructions

100% of 21 instructions

100% of 8 instructions

100% of 8 instructions

100% of 17 instructions

92% of &1 instructions, 1 condjurmp(s) not fully executed

0% af 77 instructions
100% of 71 instructions, 4 condjump(z] not fully executed

100% of 4 instructions
0% of 1 instructions
0% af 1 instructions
0% of 1 instructions
0% af 1 instructions

/N
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Debugging (Keil pVision)

Simulator

= The Core Simulator can be selected by the menu:
Flash— Configure Flash Tools... and then choosing Use Simulator

= Look & feel is like using ULINK debugger

= Controlable also with *.ini files

Options for Target "MB9IBF50x Flash® | X|

t | Output Listingl Llser | E.-’E++| Asm I Linker Debug |Utilities|

Settings |

ime

 Use: IULINK Pro Cortex Debugager j Settings |

¥ Load &pplication at Startup ¥ Fiun ko main()
Initialization Fils:

| [ e

Restore Debug Session Settings
v Breakpointz ¥ Toolbox
¥ wiatch Windows & Performance Analyzer
[+ temory Display

¥ Load &pplication at Startup v Fun to mainf]
Initialization Fils:

I.\ETM_Trace_enable.ini J Edit... |

Restore Debug Session Settings
v Breakpoints ¥ Toolbox
¥ Watch Windows
¥ temany Display

CPU DLL: Parameter:

Driver DLL: Parameter:

ISAHMEMS.DLL I-MPU

Dialog DLL: FParameter:

ISAHMEMS.DLL I-MPU

Dialog DLL: Parameter:

DCM.OLL -pC3
| |

TCM.DLL -pCM3
| !

Ok I | Cancel I | Defaults I

/N
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