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The goal of this application note is to show how to integrate ACCEMIC MDE 2008 using Boot ROM type 2. In order to

reach this aim, it is explained in detail how the Boot ROM type 2 supports BDM (Background Debug Mode) and the
configuration requirements of ACCEMIC MDE 2008 to be integrated into an application
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1 Introduction

The goal of this application note is to show how to integrate ACCEMIC MDE 2008 using Boot ROM type 2.

In order to reach this aim, it is explained in detail how the Boot ROM type 2 supports BDM (Background Debug Mode)
and the configuration requirements of ACCEMIC MDE 2008 to be integrated into an application.

Finally, it is shown how to adapt a template supplied by Cypress Semiconductor GmbH (from now on just Cypress) to
use ACCEMIC MDE 2008.

2 Features of Boot ROM Type 2 and ACCEMIC MDE 2008

Interaction of boot ROM Type 2 and ACCEMIC MDE 2008

2.1 Description of Boot ROM Type 2
Starting from the following devices, all flash devices designed with FME’s boot ROM support boot ROM type 2:

m  MB91F467DA — ES Revision 4
m  MB91F469GA — ES Revision 3
®  MB91F464AA — ES Revision 3
m  MB91F465KA — ES Revision 3

WWW.Cypress.com Document No. 002-05379 Rev. *C 1
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m  MB91F467BA — ES Revision 2

= MB91F465DA

= MB91F465XA

= MB91F467CA

= MB91F467MA

= MB91F465BA.

The microcontroller MB91F467CA is selected from this list for this application sample.
The Boot ROM type 2 supports BDM (Background Debug Mode).

The flow chart of the Boot ROM type 2 is shown below.

Figure 1. Flow Chart of Boot ROM Type 2

RST/INIT in

User Mode
MD[2:0] = b'000 1) DKM1:BDM enable = 0xD3ADS52C2
l DKV2: BDM enable = 0x2C52AD3D
*2) Boot Secunty Vector points to addraess in Flash-ROM
|n,1,;',-lzlgjmn *3) Magic Number = 0x000A897AT
*4} Start user application at address agiven by Boot Security Vector 1/
l *5) Start user application at default user program entry address
Save RERR 1o *6) Timeout about 100 ms

*7) see description below

*B) function located in Flash
BJack Group 1
- Debug
DKWV2 Mode
Enabled?
Yes
DKMV
External N h 4
SCK o
X signal? Initialize UART4: Inifialize UART4:
' SE0D, BN 1 s 1
Init BOM. Init BDM async. 56 sync. slave
Kemel 27 Kernel 17 I I
Yes Y
B3V valid?™ No INIT Mo W
Resat? received?
Yes
Magic
Number Mo BSV2 valid?? Mo Timeout
valid?™ reached?
Yes
Enter a_l‘ Enter a_l‘ No Er:%:;:f DKWZ
Bsvil [Bsvz] Enabled?
Re-Init Re-Init
BOM.~ BOM .
Kemel 17 Kernel 27
v v v r

Enter at - Enter internal
0x0F:4000 bootloader

In comparison with the Boot ROM Type 1, the Boot ROM type 2 has additionally the Block Group 1 and 2. These block
groups are specifically intended for supporting Background Debug Mode (BDM).
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An initialization function (generally called Init_Debug ()) is located in the BDM memory area. The debugger is initialized
by this function.

In order to configure the program flow through the Boot ROM, the DCB (Debug Configuration Block) is implemented.

The Debug Configuration Block is a fixed 16kB area in the main Flash ROM which enables the user to configure the

behavior of the debug function.

Below the DCB is shown.
Figure 2. Memory Area of Debug Configuration Block (DCB) for MB91F46xx

BOME
14:8020h (DKV1: OxD3ADS2C2 Background Debug erasad
: DKVZ2: 0x2C52A030D Mode Enable (disabled)
MNone alf other)

I

14:8018h DKV2 Debug Kemel Vector 2 ,;‘;:f:s\?(:l

14:8010h DKVA Debug Kemel Vector 1 | S
[ oo Flash / Boot Secunty

14:2008h FSV2 BSV2 Vector 2

14.:8000h Fsvi BSVI e
| v

In order to obtain the program flow shown in Figure 3 and Figure 4:

m  The DKV1 vector is selected. Therefore, the BDME content has to be equal to 0OxD3AD52C2.

m  The DKV1 vector contains the first address of the memory area where the init_debug() function is located.

According to the DCB, a possible address is 0x00148100.

Figure 3. Block Group 1

DKV2

h 4
Init BOM Init BDM
Kermnel 27 Kerel 12
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Figure 4. Block Group 2

Enter at
Ox0F:4000°%

In Figure 3 and Figure 4 it is possible to see, that the program flow takes place through the BDM kernel. Once this code
has been executed, the program returns back to the Boot ROM program flow.

In ACCEMIC MDE 2008, the init_debug () function is called acc_InitKernel ().

In the acc_wrapper.c file, the acc_InitKernel () function is called from the code located in the memory area which
first address is pointed by DKV1. Therefore, the function accemic init wrapper () (instead of
acc_InitKernel ()) is located at the first address of the BDM memory area after the stack initialization. This is due
to using this function, it is possible to perform any actions before the init debug () function is called.

In this extra function the PORT26 is configured in order to control the program flow through the
accemic_init wrapper () function. Therefore, depending on the input value of the PORT26, the
acc_InitKernel () function is called or not. The PORT 27 is used to show the resulting program flow.

In order to fulfil what is mentioned above, the acc_wrapper.c source file is implemented. Below the acc_wrapper.c code
is shown.

WWW.Cypress.com Document No. 002-05379 Rev. *C 4
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Figure 5. acc_wrapper.c source code

#include "mb91467c.h"
extern void acc InitKernel (void);
void accemic init wrapper (void);
#pragma section CODE=WRAPPERCODE,attr=CODE, locate=0x148100
#pragma asm
.IMPORT userstack top
.IMPORT systemstack top
; setup stack

ORCCR #0x20
LDI # userstack top, SP ; initialize SP
ANDCCR #0xDF
LDI # systemstack top, SP ; initialize SP
; save return pointer
ST RP,@-R15
; save register R12
STM1 (R12)

; call debugger init wrapper
LDI:32 # accemic_init wrapper, R12
CALL @R12
; restore register R12
LDM1 (R12)
; restore return pointer
LD @R15+,RP
RET
#pragma endasm
void accemic init wrapper ()
{
PORTEN = 0x3;
// Port 27: Debug Port
DDR27 = OxFF;
// Port 26: MOD Port (Bits: 0, 1 and 2)
DDR26 = 0x00;
// MOD Patern = 5;
if ((PDR26 & 0x07) == 0x05) {
acc_InitKernel();
PDR27 = 0x05;
} else PDR27 = 0x01;
return;
}

#pragma asm

.section BDME VECTOR, code, locate = 0x148024
.data.w 0xD3AD52C2 ; DKV1
; .data.w 0x434AB5CB ; DKV2
.section DKV1 VECTOR, code, locate = 0x148014
.data.w 0x00148100 ; WRAPPERCODE, ACC LIB CODE, ACC_ LIB CONST
.section DKV2 VECTOR, code, locate = 0x14801C
.data.w OXFFFFFFFF ; not used

#pragma endasm

Note: In this example, the WRAPPERCODE, ACC_LIB CODE and ACC_LIB CONST are placed in the address range from
0x148100 to Ox14BFFF.

ACC_LIB CODE is the memory area where the code of the ACCEMIC MDE 2008 kernel debug is located.

ACC_LIB CONST is the memory area where the constants of the ACCEMIC MDE 2008 kernel debug are located

WWW.CYpress.com Document No. 002-05379 Rev. *C 5
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2.2

3.1

Description of ACCEMIC MDE 2008
The following BDM functionalities are supported by ACCEMIC MDE 2008:

m  Debug kernel
m  Boot/flash loader

®  Communication support package for UART0/4
These functionalities are implemented in the following files and libraries:

= MDE_MB91V460.c

®  MonitorCom_MB91V460_UO.lib

®  MonitorCom_MB91V460_U4.lib

®  MonitorCore.lib

The MDE_MB91V460.c source file contains functions related to the communication and kernel configuration.

ACCEMIC MDE 2008 offers the possibility of using either the UART4 or the UARTO. In the present application sample,
the UART4 is selected as the communication interface. Therefore, only the MonitorCom_MB91V460_U4.lib library will
be used.

MonitorCore.lib is the debugger core itself.

Integration of ACCEMIC MDE 2008 to an Application

How to integrate ACCEMIC MDE 2008 to an own application

General Configuration Requirements for Integration of ACCEMIC MDE 2008 into an
Application
The requirements to integrate ACCEMIC MDE 2008 with UARTO0/4 as debug communication interface to the project
are listed below:
®m  Addition of the following files supplied by ACCEMIC MDE 2008 to the application

o MDE_MB91V460.c

o Either MonitorCom_MB91V460_U4.lib or MonitorCom_MB91V460_UO.lib

o MonitorCore.lib
m  Enable of the BDM writing the number of the corresponding vector into BDME (0x00148028):

o OxD3AD52C2 for DKV1

o 0x2C52AD3D for DKV2

m  Configuration of the selected BDM vector to pointto the acc_InitKernel function. This procedure was illustrated
in the previous section using the wrapper.c file.

®  Modification of the vector.c file for including the interrupts that the ACCEMIC BDM kernel requires to communicate
using the debug communication interface according to the description in the next subsection.

m  Reservation of memory areas for the ACCEMIC BDM kernel in the desired memory area range pointed by the
selected vector for:

o Code
o Const
o Data

o Stack

WWW.CYpress.com Document No. 002-05379 Rev. *C 6
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3.2 Interrupt Vectors Configuration Requirements for Integration of ACCEMIC MDE 2008
into an Application

ACCEMIC MDE 2008 uses the selected UART to communicate to the debug interface using interrupts. Additionally,
the debugging functionalities are also supported by using interrupts. Consequently the vectors.c source file has to be
adapted to this.

Therefore it is necessary to exchange the vectors.c file supplied by CYPRESS template projects for the vectors.c file
supplied by ACCEMIC MDE 2008.

Figure 6. vectors.c file supplied by ACCEMIC MDE 2008

N

52|___dinterrupt void
53
54| interrupt void
55 |__interrupt void
56| interrupt void
57 |__interrupt void
S8

Ll

=251 : 75

DefFaultIRQHandler {woid);

acc_INTE_IRQ{void)};
acc_Break_IRQ{void);
acc_Receive IRQ{void);

acc_Transmit_IRQ{void);

Relevant code lines of the vectors.c file supplied by ACCEMIC MDE 2008 are shown below.

Figure 7. Excerpt of vectors.c file

#pragma
=y

#pragma
=/

#pragma

#pragma
=/

intvect

intvect

intvect

intvect

acc_Break IRQ 10

acc_Break IRQ 11

acc_Receive IRQ 66

acc_Transmit IRQ 67

/*

/*

/*

/*

Instruction break exception

Operand break trap

USART (LIN, FIFO) 4 RX

USART (LIN, FIFO) 4 TX

Note that it is necessary to define globally the macros MDE_DEBBUGER and UART4.

Also note: The cpu.h file is also supplied by ACCEMIC MDE 2008. But this file does not required extra explanation
because it can be easily adapted to every application.

Normally the starting point of every application is the Softune’s template project provided by CYPRESS. Therefore, in
the following section, it is shown how to adapt a template project to use ACCEMIC MDE 2008.

WWW.CYpress.com
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4 Adaptation of a template to use ACCEMIC MDE 2008

Example of integration of ACCEMIC MDE 2008 to an application

In order to illustrate the integration process of ACCEMIC the adaptation of a template project to use ACCEMIC MDE
2008 is shown in this subsection step by step.

The starting point is the 91460_template_91467c template project supplied by CYPRESS.

4.1 Renaming of the CYPRESS’s Template Project
m  Select the CYPRESS’s template: 91460_template_91467c
m  Rename folder
91460_template_91467c-vxx >> 91460_accemic_demo_mb91f467c
m  Rename files
91460_template_91467c.wsp >> 91460_accemic_demo_mb91f467c.wsp
91460_template_91467c.prj >> 91460_accemic_demo_mb91f467c.prj

91460_template_91467c.dat >> 91460 _accemic_demo_mb91f467c.dat

4.2 Necessary source files, libraries and header files
Figure 8. Template Folders

= 1) 91460_accemic_demo_mb21F467c
) LIE
) PRC
) SRC
=l 1) STAMDALOME
[ AES
) LST
) OB
i) OPT

®  Putinto the SRC folder the following file:
o acc_wrapper.c
m  Put into the SRC folder the followings ACCEMIC'’s files:
o MDE_MB91V460.c
o cpu.h
m  Exchange the vectors.c file supplied by Cypress for ACCEMIC'’s vectors.c file
m  Create a new folder: LIB
®m  Save in the LIB folder the followings ACCEMIC’s libraries:
o MonitorCom_MB91Vv460_UA4.lib
o MonitorCore.lib

4.3 Necessary configurations in SOFTUNE Workbench
®  Open SOFTUNE Workbench
®  Open the 91460_accemic_demo_mb91f467c.wsp workspace

m  Add members from the SRC folder as follows:
Source Files >> Add Member to folder >> file

WWW.CYpress.com Document No. 002-05379 Rev. *C 8
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Select:
acc_wrapper.c
MDE_MB91V460.c
Figure 9. Member Addition

5
Lock in: | 3 SRC -] & & ef B

I“.'éf] mb914E67C. asm
=| MDE_MB91Y460.c
=| Start91460.as5m

I?] veckors, c

File name: I Open
Filez of type: ISDUTCE Filel* cpp:® oo™ cwe ™ o asm) j Cancel
Mem. Type: Iﬂ-.utu:umatic j

Inzertion Folder: I "91460_accemic_demo_mbI1f4E7:"S Durn::nj

m  Add member from the LIB folder as follows:
Source Files >> Add Member to folder >> file

Select from All Files [*.*]
MonitorCom_MB91V460_U4.lib

MonitorCore.lib

WWW.CYpress.com Document No. 002-05379 Rev. *C 9


http://www.cypress.com/

o CYPRESS

>~ EMBEDDED IN TOMORROW™ FR, MB91F460, ACCEMIC MDE 2008 and Boot Rom type I

Figure 10. Member Addition
x
Loak i IL’f} LIE j = 5 ER-

MonitorCam_MBS1Y4a0_LU4,lib
MonitorCare, lib

File name:; | Open I
Files af bype: Cancel |
Mem. Type: | Automatic -]
Insertion Folder: I "91460_accemic_dema_mbI1F4E7C"S cuuru:nj
A
m  Define macros: MDE DEBUGGER and UART4
Project >> Setup Project >> C/C++ Compiler >>
—D MDE_DEBUGGER
- D UART4
Figure 11. Setup Project (Define Macros)
i
Target of setting: Generall MCL  C/C++ Compiler I.t’-‘n.ssemblerl Linkerl LA I >I
[STANDALONE | f— Garmen Gptor]
Ea Surce Files [T Outputs start message v Outputs debug information
ACC_WIapper.c
MAIN. v Outputs Warning message
EE?;EE%‘TS?ED.C [~ Outputs uzed stack information file
B MoniterCom_MESTy [~ Creates an assembly fist file
B MoritorCore.lib -
[ Startd1460.a5m ¥ Control of default option file
e wectors.c Other Option:
=align ;I
-0 MDE_DEBUGGER
D UARTA
-
Option:
-a i’
w1
At NLIBY
04 -
‘| T =l

Ok I Cancel | Apply |

m  Setup memory areas, as follows:
Project >> Setup Project >> Linker >>

Figure 12. Setup Project (Memory Areas)
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Setup Project ﬂ

T arget of zefting: Generall kL I CAC++ Eumpilerl Azzembler  Linker | LLI_'I

I STANDALONE j Categarny: i/ Connection

Eﬁ 91460_accemic_demo_mb!

=43 Source Files Auto Disposition; IMDEIE 2 j
-2 acc_wrapperc
B AN |FH:IM.»’FEAM Arealist  Sef.. | Qeletel (] | [rawary |
) mb914E7C.am ROM/EAM & | = 4...| End add... | & |
b Beooo Cart coo TL coo Ied. ..

MDE_—MBmVJ'ED'C ROM_APEZ 00020000 0014FFFF ROM
[l MonitorCom_MBST ACCEMIC_AREA 00145100 0014EFFF o —
- [if] MonitorCore.lib DCE ZREZ 00148010 0014&0FF ROM _ILI
R Start91460.asm 4] v
] veetors.c The Dizpozition/Connection option is reset | Set Sectiop... |

r “When a ROM/BAM area iz zpecified beyond the internal
RO /Rak range, the warning iz izsued.

= “Wwhen sections are arranged beyond the range that the
RO /Rab area iz specified, the warning iz issued.

Option:
-g ﬂ
AL 2
-ra O_Rakd=0:00028000/0=0002FFFF
-ra |D_RaAk=0x000300000=00037FFF LI

Ok | Cancel | Apply |

Figure 13. Setup Project (Memory Area)

Setup ROM/RAM Area Name x|

ROk /R Area Mame:
Area Attribute: I ROM j
Start Address: IH'IIIIZI‘I 48010

End Address: IH'IIIIZH 480FF

Ok I Cancel
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Figure 14. Setup ROM (ACCEMIC AREA

Setup ROM/RAM Area Name

BOkMRAM Area Mame: ACCEMIC AREA

Area Attnbuke: IFH:IM j
Start Address: IH'IIIIIH 48100

End Address: IH'IIIIIH 4BFFF

o]

Cancel |

Figure 15. Setup Section (ACCEMIC CODE and CONST)

Setup Section

ROM/RAM Area Mame: | ACCEMIC_AREA, =]

x|

Section Mame: I

Addrezs: I

Contents Type: I Hone ;I

Section Mame Lizk:

ACC_CODE/Code
ACC_COMST Const

Ok,

Set

[Ielete

L

Up

o

Cancel

= Click “build all source files”
The generated linker mapping list is shown below.
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Figure 16. Linker Mapping List

1o/
L 1 1 1 1 1 " 1 |:I
5o
68(BFR/FRE8 Family SOFTUHE Linker Happing List
61
62|5 Addr. -E_Addr. Size Section Type Al Sec.(Top 81}
63| @0e28088-........ gggeeees DATA P RW-- B84 REL DATA
64| A0O23000-000283FE OO0808083FC STACK P RW-- B84 REL SSTACK
65| @ee28088-........ gggeeeee DATA P RW-—- 84 REL INIT
66| 00BZ283FC-A00283FD A008ABA2 STACK P RW——- B4 REL USTACK
67| 008Z28h00-.. ... ... aopeaepa 10 P RW-- 84 REL 10D
68| 00028400-00028420 00000821 DATA P RW-- 64 REL ACC_DATA
69| 006836000-........ aopeABAd CODE P RWXI B4 REL IRAM
70| 00BLOA0A-B0BL0209 GO0BBA29A CODE P R-XI 82 REL CODE
71| 0084029C-000403087 00008B6C CONST P R—-I B4 REL CONST
72| 00804029C-. ... .. aopeaBel  DATA P R-—- B4 REL #INIT
73| 00804029C-. ... ... aogeeeel CODE P R-XI B4 REL #IRAM
74| 000F4000-000F 4213 000080214 CODE P R-XI 84 REL CODE_START
75| 00OFFCO0-0O00FFFFF 9000008488 CONST P R—-1 B4 REL INTUECT
76| 00148000-0014800F 90000818 CODE N R-XI B8 ABS SECURITY UECTORS
F7|00148014-00148017 00000084 CODE H R-XI 688 ABS DKU1_UECTOR
78| 9014801C-0014801F 00000084 CODE H R-XI 688 ABS DKVUZ2_UECTOR
701 00148024-00148027 00000084 CODE H R-XI 68 ABS BDME_UECTOR
80 00148100-0014811D0 O000681E CODE N R-XI 88 ABS UWRAPPERCODE
81) 9014811E-001491F1 00001804 CODE P R-XI 82 REL ACC_CODE
82| 801491F4-001495F3 00000488 COMST P R—-I 84 REL ACC_CONST
. | of

e4:55 [ [ [ =

In this linker mapping list it is possible to observe where is located the wrapper code (WRAPPERCODE), the ACCEMIC’s
data, code and const (ACC_DATA, ACC_CODE and ACC_CONST), the vectors (BDME, DVK1 and DVK2), etc.
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4.4 Serial Flashing and Basic Configuration of ACCEMIC MDE 2008

m  Flash the microcontroller using the Serial Flash Programmer:
Figure 17. Flash Serial Programmer

_lnyx
Connect | via COM-Port |1_ no. of attempts 110 Frog Baudrate :|1152EIEI :I'
Disconnect | Device Type : IMEIE:HF:IE?C j

Automatic | External Flash | BootROM_Functions | Flash_Functions | Options | Signals |

File to program : IABS\,914ED_accemic_demD_mb91f46?c.mhx Erowse |

Connect

<

i3

X Dump Flashloader
Auytamatic Mode

Start Flashloader
Initialize Flashmode
Blank Check

Erase flash. if necessary

v
v
v
v
v
v

Fragram flash and werify

Call application at address I

001458006 : 3Security Address not programmed, use Prog Word! :J
00143008 : Security Address not programoed, use Prog Word!
00145004 : Becurity Address not programmed, use Prog Word!
0014300C @ Sepcurity Address not programmed, use Prog Word!
0014500E @ Security Address not programmed, use Prog Word!
Download and programming completed
Automode finished.
COM port closed
gutomatically disconnect
-

[ @ abort | out |

|autcumatically disconnect | | S

Note: it is also possible to flash the MCU using “download application” functionality of ACCEMIC MDE 2008.
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= ACCEMIC MDE 2008

o Copy the license file into the corresponding ACCEMIC'’s folder and connect the key-dongle to an USB connector

o Open ACCEMIC MDE 2008

Figure 18. ACCEMIC MDE 2008

Properties

W brcaoors ]

| [@]3me... | g time... | @2k o] Bmaca.. | |5 calou...|[& Accen (D2 e @ME norem

W] |@ (20 HE 006 M

o Create a new workspace (.awf file extension)
Figure 19. Creation of a New Workspace

& Accemic MDE 2008

Eilel Edit Debug Wiew Preferences Help

b=t

New Workspace...

a
= OpenWorkspace...
=

Save Workspace as...

Exit Alt+F4
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Figure 20. New Workspace...

Save ir; IE} 91460_accemic_demo_mbI1 467 j @ |j’ = |

|7 STANDALOME

tdy Documents

o E
-

tdy Computer

File name: I j Save

Save as ype: IWDrkspace File[*.awf] j Cancel

dd

o Add Project: 91460_accemic_demo_mb91f467c.abs
a) Inorder to add an existing project, press on the green icon

Figure 21. Projects Window

Projects

o
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o Open the desired project file (.abs file extension)
Figure 22. Add Project...

Lok in: [ () 4BS = QT -

EEQ 1460_accemic_demo_mb91F467c,abs!

ty Documents

WL
-

by Computer

<

b M etwiork, File name: I j Open
Fl
j Cancel |
A

Files of bype: ISthune OMF files[*. abs)

o Add the corresponding processor (in our example: MB91F467CA) and configure the serial port (COM) for the
communication

a) In order to select the processor and to configure the serial port (COM), press on the green icon
Figure 23. Processors Windows

Processors

g Pk om i

o After clicking on the green icon, the device can be selected and the COM can be configured.
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o Drag and drop 91460_accemic_demo_mb91f467c.abs file into Processor Window.

Figure 24. Processor Setup...

Processor Setup ... X|

M ame: |F'n:n:es3|:ur 1 |

b arufacturer IFuiitsu j
Family |FF: |
Device |glek
Interface |&coemic ASC Manitar =
Ok Cancel Help

Figure 25. Processor Setup...

Processor Setup ... x|

Communication Setup

Setup communication properties

Communication Device |EI:IM1 j
— Reset

e |EATGI ~ |

Auctive Low

—RS5-232

Sync. Speed 1 1200( baud
Sync. Speed 2 baud

Cancel Help B efore M et
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Figure 26. ACCEMIC MDE 2008

&, Accemic MDE 2008 == x|
File Edit Debug View Preferences Help

B o B[ @rnaliaBXx/90 v teTAn Al de iy iBes

5 e ||} clobsis 2 x
acc_wrapper.c | MAIN.c 4 b x @ ﬁ E
- description -

- See README.TXT for project description and dizclaimer.

0§.10.06 1.0l UMa changed includes

frEEEETEaEasr AT s ss s e s rsQINCLUDE_STARTS SR nnsssssasrsssssasnny
ginclude "ub31467c h"

finclude "wectors. h'
rrrrsn s s G INCLUDE_END® * ## R R R AR AR AR w w

EEEERE ST AR AR RS EQOLOBAL VARTARLES ETARTHAE+H+ k435 db st assns )
RS SRS R R R R AR AR5 DELOBAL_VARTABLES_END**+++sssssssssssssnny

= L Source Files
129 ace_vnapper.c

[ MaIN e st QETNCTION,_ DECLARATION START®* 45 s ssnsssssss,

7] mbi1 467c. asm
|=MDE_ME91v460.c frswamsssaaa st T e e sgFUNCTION_HEADER STARI==wrrsssrsssessssmmns
] Start31480.asm *@FUNCTION NAME: main(] *
=] vectors.c * *
% Header Files *EDESCRIPTION: The main function controls the program flow *
[ Libraries i -
[ Others +EPARANETEL: none *
~ERETURN: none -
- -

AR EEEREEEERAAAR AR RS S QFUNCTION HEADER END#++4+ 54k 4365 d b a5 65554/

. void mainivoid)
1
_EI(); /* enable interrupts */
. __sek_ilialy; #* allow all levels */
. InitIrglevels{l; #* init interrupts */
. PORTEN = 0x3; F* emable T/0 Porns *f

#* This festurs iz not supported by MBSIV4E0A */

#* For all other devices the I/0 Ports must be enabled®s

e dile (1 + endl 1 -

cize 722 . 1::1 ile(l) #* endless loop */

Mame S1460_sccemic_demo_mb31f4e | | HOD L = 0,

Path L:USERYConsulkants\PablaFarr

Compiler Softune /% feed hardware watchdeg */

Core FR /% i0nly for devices with hardware (R/C based) watchdogl 7/

Creation Date 2/21/2008 10:29:01 AM /* The hardware [R/C based) watchdog is started */

/* automatically after power-up and can not be stopped */
/* If the hardvare watchdeg is not cleared fraquently */
/% a reset is generated. */

SRR SRR R AR R A QRTNCTION DECLARATTON ENDH®#+assassssstsssnn, —

! - -
i B
|‘ Eraakpmms|ﬂ‘ﬂ|:|‘ |‘ D\sassemhle’|$ ‘Q‘

115200 bit's 11 Read only

o Click “connect” =
o Congratulations, you know how to configure these tools!
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5

5.1.2

5.2

5.3

Using ACCEMIC MDE 2008 on demand

Preparing an Application to be used with ACCEMIC MDE2008 on demand

Instead of integration the Accemic MDE into the Application, it is also possible to program the ACCEMIC MDE 2008
into the Flash Memory just in case of usage.

E.g. when entering pre-series or series production, just in case a debugging of the Application is required the ACCEMIC
MDE 2008 is programmed into the internal Flash memory. The Application needs to be prepared accordingly.

Preparing Application for later ACCEMIC MDE 2008 usage

To use the Accemic MDE 2008 the Application has to be prepared.

m  The communication with the PC is done via UART interfaces, either UARTO or UART4 can be used with the default
delivery, depending which UART are available in the used MB91460 series.

®m  Interrupt number 10 is used for break conditions.

m A memory area in Flash and RAM has to be reserved for the Accemic MDE

Function calls in ISR to select Application or ACCEMIC MDE

In the Interrupt Service Routines (ISR) of UART RX and TX as well as the debug interface a conditional jump needs to
be added. When entering the ISR first a check of a value in a dedicated memory area should be done. Depending on
the result the Application ISR or Accemic ISR is called. As check condition the BDME value could be used (e.g. if Value
at BDME is not OXFFFFFFFF jump to Accemic ISR, in case the option to use two debug kernels the BDME value can
be check if DKV1 or DKV2 value is used).

As the Accemic MDE is not linked in the Application code, the Application needs to know the dedicated addresses of
the ISR. A change of these addresses requires also a change in the Application Code!

Reserve memory area in Application for Accemic MDE

In order to program the Accemic MDE into the internal Flash of the MCU the Application has to reserve a memory area.
The size of the memory space depends if Accemic Flash routines shall also be available to re-program the Application
into the MCU memory, if required. Also RAM for STACK and Variables used by Accemic MDE needs to be reserved.

Preparing ACCEMIC MDE2008 project

To program the Accemic MDE into the MCU memory, the MDE have to setup in a project according to the required
demands.

Following MDE files need to be used in the project:

= MDE_MB91V460.c

®  cpu.h

®  MonitorCom_MB91V460_UO.lib or MonitorCom_MB91Vv460_U4.lib

®  MonitorCore.lib
In case that Flash programming should also be possible with Accemic MDE following files are required in addition:

FlasherCom_MB91V460_UO.lib or FlasherCom_MB91V460_U4.lib
FlasherCore.lib

m  Flash_Typel.lib or Flash_Type2.lib (depends on used series, see Accemic help)

The project RAM and ROM size needs to be set according to the Application reserved areas. The start addresses of
the ISR called in Application can easily checked in the linker mapping file *.mp1.

An addition file is required which includes a function which calls the acc_InitKernel() function. This function must have
the start address of the project, where the DKVx vector is pointing to.

Example preparation
Following describing the necessary steps to prepare Application and built an Accemic MDE kernel.

The following example is based on MB91F467S series.
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5.3.1

5.3.1.1

Preparing the Application

The software example 91460_acc_irg_ext_91467s-v10 is used to demonstrate the integration of Accemic MDE. The
application itself is enabling the external interrupt 1, which toggles Port 15 in the isr. In case of SK-91460S-176MO07
board usage, LEDs are toggled when pressing the INT1 button.

In case DKV1 pattern is set active in BDME entry, the Accemic MDE2008 is initialized. It is possible to connect to the
running application for debug purposes.

Memory settings

Accemic MDE requires some RAM and ROM memory space. In this example RAM area 0x2F000 - Ox2FFFF are not
used by Application. Also the ROM area 0x14000 — 0x143FFF are not used.

Figure 27. Application memory space settings

x|
Target of setting: General | MCU | C/C++ Compiler | Assembler  Linker IL <

| STANDALONE |
B3l = 91460 _irq_ext_91467s.prj

Category: I Disposition/Connection :_I

Auto Disposition: lMode 2 LI

!HDM/HAM aralist | Set.. | peiee| Up | Down |

ROM/RAM 2r... | Start &...| End 3dd... | &rea... |
D_RaM 00025000 000ZEFFT RaM

ID_RaI 00020000 00027FFF RaM
ROM_ZREZ 00040000 0013FFFF ROM
ROM_ARE2 2 00142FFF 0014FFFF ROM

The Disposition/Connection option is reset | Set Section... I

I When a ROM/RAM area is specified beyond the internal
ROM/RAM range, the warning is issued.

v When sections are arranged beyond the range that the
ROM/RAM area is specified, the waming is issued.

Option:

.g -~
AL 2 ﬁ
-ra D_RaAM=0x00028000/0<0002EFFF

-ra ID_RAM=0200030000/0x00037FFF LI

0K I Cancel I Apply I

5.3.1.2 Shared Interrupt usage

To use Accemic with MB91F467S the delivery includes communication drivers for USART4 interface. In addition the
instruction break interrupt is used by Accemic to issue break requests.

In MB91F467S following interrupts needs to be prepared:

m  intvect no. 10 /* Instruction Break */
®  intvectno. 66 /* USART (LIN, FIFO) 4 RX */

®  intvectno. 67 /* USART (LIN, FIFO) 4 TX *

In FME examples the interrupt vectors are defined in vectors.c file. Here all required resource vectors are setup. The
instruction break entries need to be insert into vectors.c.

As the USART interrupts shall be available for the application a wrapper is used which checks if the condition for
debugging is set and calling the dedicated interrupt service routines. In case of debugging is active the interrupt of the
usart4 interface are assigned for Accemic MDE usage and cannot be used by the application. Also the CR register for
UART4 interrupts shall not be set when Accemic MDE is used as the debugger is setting up this register.

The address location of the Accemic MDE interrupts needs to be known. This can easily be checked via the linker
mapping file (*.mp1) of the Accemic Kernel project.

Figure 28. Application vectors.c file snippet
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#include "mb91467s.h"
#include "global.h"
#include "acc_check.h"
void InitIrgLevels (void)

{

if (*BDME != 0xD3AD52C2) /* if Accemic debugger do not set USART4 Level */
ICR25 = 31; /* USART (LIN, FIFO) 4 RX */
/* USART (LIN, FIFO) 4 TX */
}
/* ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Prototypes

Add your own prototypes here. Each vector definition needs is proto-
type. Either do it here or include a header file containing them.

__interrupt void DefaultIRQHandler (void);
__interrupt void IRQHandlerl (void);
__interrupt void usart 4 rx irqg (void);
__interrupt void usart 4 tx irqg (void);
__interrupt void instr break irqg (void);

/* ________________________________________________________________________
Vector definiton
Use following statements to define vectors. All resource related
vectors are predefined. Remaining software interrupts can be added here
as well.
________________________________________________________________________ */
#pragma intvect OxBFF8 0 /* (fixed) reset vector */
#pragma intvect 0x06000000 1 /* (fixed) Mode Byte /]
#pragma intvect instr break irq 10 /* Instruction Break /)
#pragma intvect usart 4 _rx irqg 66 /* USART (LIN, FIFO) 4 RX */

#pragma intvect usart 4 _tx irqg 67 /* USART (LIN, FIFO) 4 TX */

The interrupt wrapper is written in Assembler as this allows a better control of the used CPU register. In case a usart4
are instruction break routine is called by hw, the wrapper checks if the Accemic condition is set and calls accordingly
the dedicated isr. Within the used CPU registers (R12 and R13) are saved to stack in beginning and restored before
jumping to the interrupt routines. To ensure correct register content when executing the isr.

This is done in the acc_irq_wrapper.asm file of the example. The acc_irq_wrapper_def.h includes the addresses for
Accemic isr location and condition check register.
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Figure 29. USART 4 isr in acc_irq_wrapper.asm file

5.3.2 Preparing Accemic Kernel

#include acc_irqg wrapper def.h

.section acc_irq wrapper, code, align=4
[ e e e e e S e e e e O O S SO EEESEESS s

Usart_4 rx irqg()

_________________________________________________________________________ */

.import DefaultIRQHandler ; import application irg handler

.export usart 4 rx irqg ; export usart rx wrapper for other modules

_usart_4 rx irq:
ST R12,@-R15 ; save register to be restored afterwards
ST R13,@-R15 ; save register to be restored afterwards
LDI:32 #0x148024,R12 ; load Flash address to check if acc is available
LD @R12,R13 ; write value from address R12 to R13
LDI:32 #acc_cmp val,R12 ; load compare value
CMP R12,R13 ; check if accemic is available
BNE no_acc_rx ; if not available jmp to start application irqg
LD QR15+,R13 ; restore R13 content
LDI:32 #acc_Receive IRQ,R12 ; load irg address
Jmp:d @QR12 ; jump delayed to acc irg
LD @R15+,R12 ; restore R12 befor isr jump
BRA acc_rx_end
no_acc_rx:
LDI:32 # DefaultIRQHandler,R12 ; load application irg address
Jmp:d QR12 ; jump delayed to application irg
LD @R15+,R12 ; restore R12 befor isr jump
acc_rx end:
RETI ; only required if application irg routine is not an interrupt function

A template project can be used as start point. The ROM and RAM memory area needs to be changed according to the
area which is reserved in the application. This can be done via the linker settings of the Softune Workbench. This
example is using the RAM area 0x2F00-0x2FFF and the ROM area 0x14.0000 — Ox143FFF.
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Figure 30. Accemic kernel project linker settings

TTE—— x
Target of setting: General | MCU | C/C++ Compiler | Assembler  Linker 'L |
| STANDALONE S| e

[l =] 91460_acc

Auto Disposition: |Mode 2 ;]

!FGDMIFIAMAreaLisI: set.. |/ et | Up |/ Down |

ROM/RM 3r... | Start &...| End add... | drea... |
ROM_ARE 00140000  O00143FFF  RoOM
acc_RaM 0002F000  O00ZFFFF  Ral

The Disposition/Connection option is reset | Set Section... I

ol When a ROM/R&M area is specified beyond the intemal
ROM/RAM range, the warning is issued.

v ‘When sections are arranged beyond the range that the
ROM/RAM area is specified, the waming is issued.

Option:

.g -~
BL2 :!
-0 ROM_AREA=0:00140000/0=00143FFF

-1a ACC_RaAM=0x0002F000/0:0002FFFF ﬂ

0K Cancel [ Appy |

The Accemic MDE2008 kernel is running at system stack, the section ACC_LIB_STACK needs to be linked to the same
memory area as the system stack of your application.

In the example, the Application system Stack is linked to start address 0x28000. The locate of section can be done via

Softune Workbench setup section menu (project -> setup project -> tab Linker -> category disposition/connection ->
button set section).

Figure 31. ACC_LIB_STACK locate
x|

ROM/RAM Area Name: |l i gRats s (=5

Section Name: IACC_UB_STACK Set
Address: IH'00028000
Contents Type: I Stack j

Section Name List:
ACC_LIB_STACK/Stack=H'00023000

{Jown

)
= e
= i
(i)

| oK I Cancel
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5.3.2.1 Required project files

Following files are required to build the Accemic kernel mhx file.

®  Accemic files
o MDE_MB91V460.c
o cpu.h
o MonitorCom_MB91V460_U4.lib
o MonitorCore.lib
m  Start-up file
o start_acc.asm
® MB91460S header files
o mb91467s.asm
o mb91467s.h

5.3.2.2 Start-up file

Instead of the start91460.asm another start-up file is required. The new file does not require to setup all clocks etc. as

it is done in the standard asm file.

This start_acc.asm file is setting up the System Stack and calls the initialization routine of Accemic MDE. It is the start

code which is executed when the debug vector is set.

The debug vector itself is not set in this project. They need to be programmed separately via the Flash Programming

tool or application boot loader.

Figure 32. start_acc.asm file snippet

Define system stack size

.SECTION ACC LIB STACK,

_ ACC_LIB_STACK:
.RES.B

_ ACC_LIB STACK top:

STACK, ALIGN=4

200

Startup code for kernel

.import _acc InitKernel

.import acc CallKernel

.import _acc_ CheckWatchdog

.SECTION RESET_ENTRY,CODE, locate=0x140000

KernelInit:
LDI #0x4C7,R7 ; clear RC watchdog
BANDL #0x7, @R7
ANDCCR #0xDF
LDI # ACC_LIB STACK top,SP ; initialize SSP
ST RP, @-R15 ; save return pointer
STM1 (R12) ; save register R12
LDI # acc_InitKernel,RO ; Init Kernel
CALL QRO
LDM1 (R12) ; restore register R12
LD @R15+,RP ; restore return pointer
LDI #0x4C7,R7 ; clear RC watchdog
BANDL #0x7, @R7
RET
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5.3.3 Programming Accemic kernel and activating the debug vector
After building both projects a mhx file for application and for Accemic debugger is generated.

The Application can be programmed into the flash memory. In case of debugging is required the Accemic MDE kernel
needs to be programmed in addition. Even both mhx files are programmed the Accemic MDE activated when
programming the Debug kernel vectors. In this example debug kernel vector 1 (DKV1) is used.

5.3.3.1 Programming the Accemic MDE via FME Flash Programmer

Start the FME Flash Programmer, select MB91F467S as target MCU, used COM port and baud rate. Connect to the
target system, e.g. SK-91460S-176MO06. Select via browse button the 91460_acc_deb.mhx file. Via Automatic Mode
button the Flash Programming is started.

Figure 33. Programming 91460_acc_deb.mhx file

B, P rashprogrammer va 51 g SS i
Connect l via COM-Part l1_ no. of attempts :|3':| Prog Baudrate :|115200 'l

Disconnect | Device Type :

Automatic lExternaI Flashl Optionsl Signalsl

File to program : |1U\STANDALONE\AEIS\914BU_acc_deb.mhx Browse |

Connect
oy
3 Dump Flashloader
Automatic Mode
Start Flashloader
Initialize Flashmode
Blank Check

Erase flash, if necessary
Program flash and werify

Call application at address I

The Accemic debugger kernel is now programmed into the flash memory. However, it is not started. No communication
via the Accemic MDE PC software is possible. The debug kernel vectors need to be programmed.
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5.3.3.2 Programming the debug kernel vectors via FME Flash programmer

In this example debug kernel vector 1 is used.

The debug vector kernel 1 is located at address 0x14.8014. The 32-bit Word at this address needs to contain the start
address of the debugger code. In this example, the start address is 0x0014.0000. To activate the debug kernel vector
1 the BDME value has to be set correctly.

The BDME is located at address 0x148024. In case of DKV1 usage the 32-bit Word data needs to be set to
0xD3AD.52C2. If this is not set correctly the DKV1 entry is ignored.

To program these two 32-bit words into flash memory the manual mode of FME flash Programmer is used.

Select MB91F467S as target MCU, used COM port and baud rate. Connect the target system UASRT 4 (e.g. SK-
91460S-176M06) to PC.
Click on connect button to connect to the MCU. (press reset button at the target system to enter boot loader part)
If connected, go to tab ‘BootROM_Functions’ and press button ‘Write file’, after successful download of the file pres
‘Write Byte’ button and afterwards the ‘Call’ button.
The tab is changed to ‘Flash_Functions’ tab.
Enter in ‘Prog 32Bit’ field the 32-bit data and the address. Via the button the 32-bit data is programmed to the given
address.

Figure 34. Write DKV vector

&, FME FR-Flashprogrammer ¥4.5.7 Build 9 u - 1O x|

Cannect I via COM-Paort I1— no. of attempts :W Prog Baudrate : 115200 &
Discannect I Device Type : |M891F4578 j

Automatic | External Flash | BootROM_Functions  Flash_Functions IOptionsI Signals |
~Chip Erase———— ~Sector Information
niizlize | | chipErase| ¥ MainFlash || g g 0000 14rFFF

7:120000..13FFFF

Blank Check I W BootFlashV | DataFlash 100000, 11FFFF
: DEODDD..OFFFFF

B
5
Sector Erase ISector: [o584 4:0C0000.0D3FFF
3: 0A0000..0BFFFF
Call | address | 2 : 080000..09FFFF
1:060000..07FFFF
Eoea | |2u el |u1nunuc|n 0

: 040000..05FFFF
I~ tofile: |dump4hex

Prog 32Bit I IUUMUUDU to IUU1 48014 Flash NOT blank !
Read to File(bin)l Idumpbin

ProgFile | ile :[CA91460\ workig1460_sco_914670v1 IS TAN Browse |
¥ block transfer offset: lﬁ_

Program: Addr = 000681 Data = ff _A_I
bincommand:|

"call"

call initiated - waiting for initialization...

searching for flash-loader...

Flash mode activated (">" received)

Flashloader version: 91467D V2.4 Built: Dec 10 2005 11:46:28
Checking. ..

Blank Check finished

| @) Abort l Quit

[Blank Check /

Program first 0x00140000 to address 0x148014.
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Afterwards program 0xD3AD52c2 to address 0x148024.
Click on button ‘Disconnect’ to close the RS232 connection.
Assert reset at the target system to restart the application.

The Accemic Kernel is also initialized. When connecting to the target via ACCEMIC MDE debugger software it is
possible to stop the running application and debug the application

5.3.4 Using application boot loader to program Accemic kernel

It is common that today’s applications include also a flash programming part, which allows update the internal Flash
memory.

When using a so-called application boot loader to program the Accemic MDE and the debug kernel vector check
following items.

m  The boot loader must be able to program single 32-bit words into flash memory for debug kernel vector
programming.

m  |f CRC values needs also be calculated for programming check, ensure that CRC are calculated for Accemic MDE
project.

6 Related Documents and Contact

Overview of related documents and contact to CYPRESS

54 Manuals, Application Notes and Customer Information
m  AccemicMDE2008Help.chm

5.5 Abbreviations:
= FME Cypress Microelectronics Europe GmbH
= MCU Microcontroller

5.6 Contact to Cypress
Websites:

http://www.cypress.com/cypress-microcontrollers

5.7 Contact to Accemic
Website:

http://www.accemic.com/
Contact:

http://www.accemic.com/company-profile/
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