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Introduction

1 Introduction

XC800 provides the ability to execute the code from the XRAM.
This document will show the ways to load the code to XRAM and execute it from there.

In this document, all of the examples are provided for the KEIL C51 Compiler. The
examples for other compiler will be supported in the future.

There are different ways to do it and this document will provide 3 ways to copy the code
to XRAM and execute it from there.

Also it shows, how to setup the simulator (KEIL) for test purposes

In this document, user can see how the following is done:

1. Copy the code “by hand” and execute it via an LCALL using a function pointer
and the XBYTE macro (absacc.h)

2. Using the SROM.H and memcpy(), provided by KEIL
once with a program segment.
once with a user class

3. Adjust the Linker / Locator LX51

4. Setup and using of the simulator

Application Note 6 V1.0, 2007-02
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2 Example Code

Assuming the following small function code:

unsi gned char counter;

for (counter=0;

P3_DATA++

count er

< OxFF; counter++);

Resulting in the following hexadecimal code

OxE4,

0xF5, 0x08,
/1 BACKWARD:
OxE5, 0x08,
0xC3,

0x94, OxFF,
0x50, 0x04,
0x05, 0x08,
0x80, OxF5,
/1 FORWARD:
0x05, 0xBO,
0x22,

/1
/1

11
11
/1
/1
/1
11

11
/1

CLR
MoV

MoV
CLR
SUBB
JNC
I NC
SIMP

I NC
RET

A
counter, A

A, count er
C

A, #O0FFH
FORWARD
count er

BACKWARD

P3_DATA

This will be executed from P-Flash, D-Flash and XRAM

Application Note
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Simple Method

3 Simple Method

The easiest way is, to load the hardcoded function into XRAM manually.
For example by using the XBYTE[] macro coming with absacc.h file.

voi d CopySnal | FuncHar dCoded2XRAM ( voi d)
/11 oads into XRAM starting fromfix address 0xF100

{
unsi gned char cnt =0;
whi | e( Smal | FuncHar dCoded[ cnt] ! = 0x00)
{
XBYTE[ 0xF100+cnt] = Snmal | FuncHar dCoded[ cnt];
cnt ++;
}
}

Than a function pointer like ...
((void (code *) (void)) 0xF100) ();
... can be used to generate a “LCALL” to the XRAM for the execution.

This method is ugly and inflexibly, but possible for short sequences / tests of functions.

Application Note 8 V1.0, 2007-02
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4 Advanced Method

A more flexible and elegant way is to use the SROM.h, which provides the possibility to
copy a certain function / code part without the knowledge of hexadecimal code and / or
length.

Be aware that there is still a routine needed, that copies to XRAM,
before it can be executed from there.

4.1 User Class
An own user class should be created in a separate file.

#i ncl ude “nain. h”
#pragma USERCLASS (CODE = XRAM) // XRAMis a freely choosabl e nanme

voi d STDFLASH2XRAM Function (void)// The function nane

{
FUNCBODY( ) ; /1 A macro that contains the | oop and

/1 increment of P3 with P3_DATA++;

Inside the copy function, use
SROM_MC ( CODE_XRAM
to create the external xdata types and the access macros.

The copy routine (using memcpy) looks like this:
voi d CopyUser Cl assToOxF000 (voi d)

{
/1 copy flash function fromflash to RAM
nmencpy ( SROM MC_TRG CODE_XRAM), SROM MC_SRC( CODE_XRAM) ,
SROM _MC_LEN( CODE_XRAM) ) ;
}

where the SROM_MC_XXC macros are created by SROM_MC(CODE_XRAM)

Note: The argument CODE_XRAM comes from our USERCLASS directive
(CODE = XRAM), that is expanded to CODE_XRAM (look into MAP-file).

Application Note 9 V1.0, 2007-02
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#i nclude “main. h”
#pragma USERCLASS (CODE = XRAM// XRAMis a freely choosabl e name

voi d STDFLASH2XRAM Functi on (void)// The function nane

FUNCBQODY() ; /1 macro that contains the | oop and P3_DATA
crenment P3_DATA++;

}

voi d CopyUser Cl assToOxFO0O0
{

voi d) /1 copy flash function from
/]l flash to RAM
mencpy ( SROM MC_TRG . XRAM ,

SROM_MC_SRC( CODE_XRAM ,

SROM_MC_LEN( CODE_XRAM ) ;

That is all (and very easy) for user classes.

4.2 Program Segment

The scheme is the same for the program segment, but more care must be taken for the
naming convention.

Assuming there is a file called stpflash2xram.c with a function inside:
#i ncl ude “nain. h”

voi d STPFLASH2XRAM Functi on (voi d)

{

}

then the copy routine will looks like:

SROM_PS( STPFLASH2XRAM Funct i on_STPFLASH2 XRAM
voi d CopyPr ogranSegnent ToOXxF000 (voi d) //Copy flash function from
{ /1 FALSH t o XRAM
mencpy( SROM PS_TRG( STPFLASH2XRAM Funct i on_STPFLASH2XRAM) ,
( SROM_PS_SRC( STPFLASH2XRAM Funct i on_STPFLASH2XRAM) ,
( SROM_PS_LEN( STPFLASH2XRAM Funct i on_STPFLASH2XRAM) ) ;

FUNCBODY( ) ;

}
That would be expanded to ?PR?STPFLASH2XRAM_FUNCTION?STPFLASH2XRAM
Keep that in mind, to avoid “unresolved external symbol ... ” linker error messages.
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Advanced Method

Conclusion for program segments:

#i ncl ude “main. h” /1 in the file stpflash2xramc

voi d STPFLASH2XRAM Functi on (void)
{

FUNCBODY( ) ;
}

is expanded to ’?PR’?STPFLASHZXRAM FUNCTION’7STPFLASH2XRAM
therefore, use :
SROM_PS(STPFLASH2XRAM_Functlon_STPFLASHZXRAM)

and access in the copy routine with:

voi d CopyPr ogranSegnent ToOxF000 (void) // Copy Fl ash function from
{ /1l FLASH to XRAM
mencpy ( SROM_PS_TRG( STPFLASH2XRAM Funct i on_STPFLASH2XRAM) ,
( SROM_PS_SRC( STPFLASH2XRAM Funct i on_STPFLASH2XRAM) ,
( SROM_PS_LEN( STPFLASH2XRAM Funct i on_STPFLASH2XRAM) ) ;

Remember: FUNCTIONNAME_MODULENAME
SROM_PS_xxx =>Program Segment
SROM_MC_xxx =>Memory Class

Application Note 11 V1.0, 2007-02
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5 Linker / Locator Adjustment

Now the linker / locator must be adjusted.
Note that LX51 must be used for this purpose, since the BL51 is not able to do.

Assuming the following storage and execution addresses are required:

Storage Execution
Hard coded block anywhere 0xF100
PFLASH 0x2000 0x2000
DFLASH 0xAA00 0xAA00
PFLASH2XRAM 0x4000 ... Ox4xxx 0xFO000 -
DFLASH2XRAM 0x4CBO ... Ox4xxx 0xF000 -4

That also means that user can re-use the XRAM from 0xF000 to run more than one
executable code (not at the same time).

Application Note 12 V1.0, 2007-02
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5.1 Select LX51

Options for Target "Target 1° il

Device | Target| Dutput | Listing| User | C51 | 481 | LXB1 Locate | LXB1 Misc | Debug | Utilies |

Database: | Generic CPL Data Base |

Wendar: Infineon

Device: »CABECLM-BFF | ¥ Use Extended Linker [L451] instead of BLG1 |
Toolzet: CH1 v LUse Extended Aezembler [£43¢51) instead of 451

----- £ =C1R7C-32F ;I 8051 compatible microcontroller with dual DPTR,

..... £ %C856-13FF CAFPCOME, 3 Timers/Counters, 15 intermupts / 4 priority levels,

_____ £ %CE5E-1EFF 5 channel 10-bit 4/0 Converter, 2 UART ¢ (one with LIN suppart],

MulitCAN, Mulitplication Division Unit (0L

""" €3 Case-SFF 255 byte orechip FAM, 1536 byte or-chip ¥RAM, 12KB Bact ROM

----- £3 XCEEE1FR 32 Kbyt on-chip Program Flash ROM

----- £ ¥CoeE-2FR

----- £1 ¥CoeE-4FR

----- £ #CH86-6FF

----- £3 ¥Co%6-8FF

----- £ WCOSEC-EFF _

----- £1 #C98EC-FF

----- £ #CE8ECLM-EFF

of

oK I Abbrechen Defaults Hilfe |

Figure 1 Target Option Window
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5.2 Adjustment for the LX51 locator

Options for Target "Target 1° x|

Device | Target| Output | Lising | User | C51 | Ax51 L4651 Locate | L¢61 Mise | Debug | Utiies |

¥ Usze Memary Layout from T arget Dialog

Reserve I

C [XDATA [40sFO0004F5FF), HDATA [$:0:FO00340:F5FF), CODE [C:080-C:0%5FFF, C:0xA000-C: DxBﬂ
classes |FCODE [C:040-C:025FFF, C:0=4000-C:0:BFFF), HCONST [C:00-C:05FFF, C:0x4000-C:0+BFFF))

-

|Jzer Y5 AOMIC:04000). CODE_xRAMIC:0<F000][]
classes

Uszer Y ?PR?PFLASH_FUNCTION?PFLASHIC: 022000]),
Segments A 7PRYDFLASH_FUMCTION ?DFLASH(C:0mA00),
PPR?PSTPFLASHZ<RAM_FUMCTION?STPFLASHZ2<RAM(C:0xFO00)[! C: 0=4CEO]

Linker [T "SMALL_»RAM"
contral

string

B
|
=
E
S

(]4 I Abbrechen | Defaults Hilfe |

Figure 2 Linker / Locator LX51 - Settings
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0001130 OO0L24H 00001 BYTE WNIT  CONAT FCOMAIN

000125H  OOOL31H  (OOOCDH  BYTE TWIT  CODE IPRIDELATIMAIN

000132H  OOO1SFH  (OOOEH  BYTE TNIT  CODE IPRIUAINZHATN

0001700 00081 00001ZH  BYTE  TMIT  CODE PRICOPYUSERCLAISTOOEF 000 23R0N
000igid 000193 OOOO12H BYTE  TWIT  CODE IPRIMCOPYFROGRANSEGHENTTODEF 000 73RCK
000194 OO0LATH  (OOO14H  BYTE  TMIT  CODE IPRIUALN VINITPHAIN

00014 O0OICTH  0OOOZOH  BYTE TWIT  CODE IPRMCOPTSHALLFMNCHARDCODEDZ ZRANISRON
0001CBH  OOAFFFE  OO1E36H - --- FRGARTT

0020008 002010H 00CO11H  BYTE  TWIT  CODE IPRIPFLASH FUNCTICH?PFLAGH

[LLUFARRRN:|

UJIrrrn

UULTLE T

o LT

mod OPRSTOFLATHZERAN FUNCTICH?STDFLASHEXRAN'  execution at: DOFOOOH

ININN N

1N 0

IRINE T L

0040008 004010H OOOOLIH  BYTE TWIT  SROM IPRPSTITLASHZXRAR FUNCTION?STDFLASHZLRAN
004011H  ODACAFH  OOOCOFH - --- FRGAREE

B8 IPRIGTPFLAGHENRAN FUNCTICH?STPFLATHZZRAN' no space reserved for execution at: 0OFO0OH

OD4CEOH  O04CCOH  OOOOL1H  BYTE  TWIT  SROM IPRSTPFLASHIIRAN FUNCTION?STRFLASHZERAN
O0D4CC1H OOASFFH  OOSDGFH - --- FRGARE

004000 OOAAIDH  OOOOL1H  BYTE  TNIT  CODE IPRIDFLAGH FUNCTICHIDFLAGH

00F000R

00F0108

0000118

i OPRGTOFLASHIERAR FUNCTICH?STDFLATHZXRAN' stored at: OD40DOH  execution at: OOFOOOR

BITE

— LS L

WIT  CODE ZRAM PRPETITLASHXRAN FUNCTION?STDFLASHZXRAN

Figure 3

Map file

Application Note
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The Most Important:

5 XCE0D_FLOAD ¥3.: i [w] 3]

TR I ANm -2 adTRceFe

5 W it Jaze

= Flash Option

DI 00 e ot 1t e [t 5 e
= S

EEEE R EEEEE
FLASH -

o000 02 00 F3 EF 03 FE 03 DF FA 80 46
oo FA 800 3E B3 B2 BC 83 EF 03 FO A3
)20 03 F6 08 DF FA 80 78 E3 03 F2 08
0030 82 8C B3 E3 039 FO A3 DF FA 80 B4
o040 A3 FE 08 DF FA 80 53 B3 82 84 83
o050 FA 80 4C 80 D2 80 Fa B0 CE &80 D4
oDgo 33 80 10 80 AE 80 EA B0 94 80 AR
op7o CA 80 33 83 82 B4 83 EC FA E4 93
E XC800_FLOAD i x|

WARNING: There are mirror addresses that conkain valid data.
by the first one will be downloaded.

C
C
C
:
C
4

| —

bl [ bnd
[ Viery Programmed Flash
COMPui  Bafde  Freouts | Eweous | Flash
%PAM | Flach B
oMo <] [fem0 =
et || |Bisammest | | B

il = L L Com Status
o = - R i i E
M| 50 EPE [Tewmn EEELSRTIN we Corinected [Downloading

Figure 4 Loading hex file using U-Link/ Wiggler Box/ XC800 FLOAD

Just ignore the error messages and / or warnings.

That is because there is no algorithm on how to program into XRAM.
Simply remove debugger (or disconnect FLOAD) and reset your board.
Now the code is running.

Since these messages are not really nice, we can use a 3rd method to avoid.

Simply spoken the Linker is bypassed by an intermixing of the two methods
shown before.
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Simulator

6 Simulator

I
/l @Filename  MAIN.C
I
#include "MAIN.H"

#define LCALL(Address) (void (code *) (void)) Address) ();
#message " *** Ensure LX51 is selected ***"

extern unsigned char _PR_TEST_P3_S_;
extern unsigned char _PR_TEST_P3_L_;
extern void test (void);

void MAIN_vInit(void)

{
SFR_PAGE(_su1, noSST); /I switch to page1
CMCON = 0x10; /I'load Clock Control Register
SFR_PAGE(_su0, noSST); /I switch to page0
EA =1;

}

void xram_copy (void)

{

unsigned int data Ipcnt,clength = 0;

unsigned char code * data SrcPtr;

unsigned char xdata * data DstPtr;

clength = (unsigned int)& _PR_TEST_P3_L_;
SrcPtr = (unsigned char code *)& _PR_TEST_P3_S_;
DstPtr = 0xF000;

for(Ipcnt=0;lpcnt<clength;lpcnt++)

{
*DstPtr++ = *SrcPtr++;

}

}

void main(void)

{
MAIN_vInit();
P3_DIR=255;
P3_DATA=0;
xram_copy();
LCALL(0xF000)
Iltest();

while(1);

Application Note 17 V1.0, 2007-02
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Simulator.ini - file

For debugging with simulator, the memory must mapped propperly.
The following mapping is done for a XC888 device

map X:0xF000,X:0xF5FF read write exef vam|
map C:0x0000,C:0x5FFF read exec
map C:0xA000,C:0xBFFF read exec
map C:0xF000,C:0xF5FF read exec

bk * // Kill all previously breakpoints

E CHAR C:0xF000 = 0x00; // simulate NOP instruction opcode
E CHAR C:0xF001 = 0x00;

E CHAR C:0xF002 = 0x00;

E CHAR C:0xF003 = 0x00;

E CHAR C:0xF004 = 0x00; // only to ensure XRAM is filled with zeros
E CHAR C:0xF005 = 0x00;

E CHAR C:0xF006 = 0x00;

E CHAR C:0xF007 = 0x00;

E CHAR C:0xF008 = 0x00; // at start up

E CHAR C:0xF009 = 0x00;

E CHAR C:0xFO0A = 0x00;

E CHAR C:0xF00B = 0x00;

$ = 0xF000; // Set program counter to first XRAM address for execution
bs C:0xF000; // Optional break point

Application Note 18
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«=08|aREla el 5 x|
Ua & = —Part 3
FEOnvro| e [QHYSEH: 86 > P DATAGET o T
| Project Workspace - x| 0 0xFO00 0SED THE
: FIDR[1FF  pRrmVEY
Regste [Vake [+] |Wc:oxFoDz  7SoBEF MOV - ARlnuEnEIus
C: 0xFO0S ES08 MOV FLO[00 T
061 C: 0xzFO07 03 SETB
P 0:0xFO08 9400 SUBB FA_PUDSEL[08F | o viviviviv
0445 C: DzFOOA 4035 [ P3_PUDEN [0st0 ol T T T T T
040 C: 0xFOOC oo HOP
0446 I - 0xFOOD 0o HOP F’S_ALTSELDIDKDD [T
Oui C: 0xFOOE oo HOP 8 LTS
e Ci0xFO0F 00 HOP - o0 7 I
0sf0 C:0xFO010 ao HOP Pins |DxE1 FRRT T T T ¥
C: 0xFO11 i HOP
b 0404 > e - o
B B0 [%. [F | | Emarie B MaND (B Pio  |EdRMEcec. | MRAMEwe:.. (8 Disasembl |
%[Include "E:\KRANM_WO_SROMNNXRALA] | ¥ [ Wane [[ta | (<] Adtess: [Er000
map X:0xF000,X:0=F5FF read wri-
map C:0x0000,C:0z5FFF read exe C:0xFO0D: 05 BO 75 08 FF
map C:0xA000,C:0zBFFF read exec C:0xFO05: ES 08 D3 94 00
map C:0xF000,C:0zF53FF read exec C:0xFOO0OA: 40 35 00 00 OO0
C:0zFO0F: 00 00 00 00 00
bk * C:0xFO014: 00 00 00 00 0O
C:0xFO019: 00 00 00 00 0O
bs C:0zFO00 C:0xFO1E: 00 00 00 00 00
Figure 5 Simulator executing code from mapped XRAM
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