
AT89C51RE2

Application Note

 7639B–8051–03/07
AT89C51RE2 Code Banking
and Bank Switching with Keil µVision

 

AT89C51RE2 is a standard C51 controller implementing an internal 128Kbyte flash 

memory. Bank switching and code banking strategies shall be applied for program 

development. 

The code banking mechanism implemented on the AT89C51RE2 is compatible with 

all the major compilers on the market.

This application note gives the key points for implementation of code banking and 

bank switching on the 128K bytes Flash memory of the AT89C51RE2 controller with 

Keil µVision software.
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• AT89C51RE2 Datasheet

• Keil µVision Online Help



1. Creating a Code Banked Project 

Keil software implements all the features to support applications based on banked memory. A 

few aspects of the hardware design need to be specified to the linker so it can create a code 

banking program that works on the target system. 

Implementation of a code banked project with Keil µVision resides in three main operations:

• The Keil Software configuration for banked application support

• The L51_BANK.A51 and STARTUP.A51 source code files configuration to fit the 

AT89C51RE2 architecture

• Affect a bank number to each source file

1.1 Keil Software Configuration

To get Keil µVision ready for use for a banked project, only perform the following steps :

• Run Keil µVision

• Select ‘Project’ menu and ‘New Project’

• Enter the project name “myproject”

• Select the target microcontroller : ATMEL -> AT89C51RE2

• Select the “Use Extended Linker” option

• Then press “OK”
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• A pop-up window appears

• Press “YES” to include the Standard 8051 Startup Code to your project.

• Define the project options :

– Choose ‘Project’ menu

– Select ‘Options for Target’ Item

– In the ‘Target’ tab activate Code Banking

– Then select 4 as ‘Banks’ number

– And define the ‘Bank Area’ as 0x8000 - 0xFFFF 

AT89C51RE2 code memory area is based on a common area of 32Kbytes with three banked 

area of 32Kbytes. This leads to a banked area mapped from 0x8000 to 0xFFFF.

Figure 1-1. µVision - Options for Target definition
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• In the ‘Output’ tab activate the ‘Merge 32K Hexfile’ option that will enable generation of a 

single .hex fi le for the entire project. 

The memory bank size being 32K for both common and banked areas, this option can be 

enabled for AT89C51RE2 applications.

• Then Press “OK”
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1.2 Source File Bank Number Affectation

Once the project created you need to create your source code files. Here in the example we 

have created four files named C_root.c, C_bank0, C_bank1.c and C_bank2.c.

• Add all the files to the project

– Right click on the ‘Source Group 1’ item of your project

– Select ‘Add Files to...’

– Add all your source code files

Each source fi le from the project shall be assigned to a bank number. The default configuration 

for all source files are mapped on the common area. The following steps show how to affect 

another memory bank to the source file.

• Select a source file

• Right click on this fi le 

• Select the “Options for file ‘myfile” item

Figure 1-2. Source file option definition 1/2

• Select the bank number to affect to the source file 

As we are using the “Merge 32K” option, it is strictly forbidden to map a file in bank0. Only 

bank 1, 2 and 3 shall be used. In this case:

– the fi les mapped to bank 1 refers to the first upper bank (first bank from address 

0x8000 to 0xFFFF)
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– the fi les mapped to bank 2 refers to the second upper bank (second bank from 

address 0x8000 to 0xFFFF)

– the fi les mapped to bank 3 refers to the third upper bank (third bank from address 

0x8000 to 0xFFFF)

Figure 1-3. Source file option definition 2/2

• Then select ‘OK’
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1.3 L51_BANK.A51 and STARTUP.A51 source files configuration

With Keil µVis ion sof tware, a code banking application must include the assemb ly fi les

L51_BANK.A51 and STARTUP.A51. This source modules contain the code that is invoked to 

switch code banks and the initial context.

The L51_BANK.A51 and STARTUP.A51 are located in the folder “\Keil\C51\LIB” under your Keil 

install path. Copy them to your project environment and change them as follows. 

1.3.1 L51_BANK.A51

The following configurations are the only points to set to have a L51_BANK.A51 file that fit 

AT89C51RE2 bank switching architecture and mechanisms:

• Definition of the bank number 

• Definition of the bank switching strategy

• Definition of the default bank after reset. This option is used for code optimisation by the 

compiler

• Definition of the bank switching process. The bank access definition is based on the 

configuration of the BMSEL (Bank Memory Select) register of the AT89C51RE2.

?B_NBANKS       EQU  4 

?B_MODE         EQU 4

?B_RST_BANK     EQU  0x00 

IF  ?B_MODE = 4; 

LONG_MACRO      EQU  0 

 

BMSEL           DATA    092H     ; Register on which is based the bank switching mechanism

SWITCH0         MACRO            ; Switch to Upper Memory Bank #0 

                MOV     BMSEL, #00h ; Kept for no modification of STARTUP.A51

                ENDM             ;

SWITCH1         MACRO            ; Switch to Upper Memory Bank #0 

                MOV     BMSEL, #00h ; 

                ENDM           ; 

SWITCH2         MACRO            ; Switch to Upper Memory Bank #1 

                MOV     BMSEL, #01h ; 

                ENDM             ; 

SWITCH3         MACRO            ; Switch to Upper Memory Bank #2 

                MOV     BMSEL, #02h ; 

 ENDM             ; 
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1.3.2 STARTUP.A51

The following lines must be uncommented or added at the end of the STARTUP.A51 file.

;

.

.

.

; This code is required if you use L51_BANK.A51 with Banking Mode 4

 EXTRN CODE (?B_SWITCH0)

               CALL    ?B_SWITCH0      ; init bank mechanism to code bank 0

                LJMP    ?C_START

                END
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2. Appendix - Code Banking Example

Here is a simple example of implementation of a code banked application.

Figure 2-1. Project Overview under Keil µVision tool
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2.1 Source Code

2.1.1 C_root.c - Common code
#include <stdio.h>

#include <reg51.h>

extern void func1(void);

extern void func2(void);

extern void func3(void);

void delay(void);

void update(unsigned char value);

void main(void) {

  while(1) {

  // Display value and then call function 1 in bank 1

  update(0xFF);

// func1 function in bank1

// func1 calls func2 that is mapped in bank2

func1();     

  update(0xFF);

  // Display value and then call function 3 in bank 3

// func3 function in bank3

// func3 calls func1 that is mapped in bank1

// then func1 calls func2 that is mapped in bank2

func3();  

  update(0xFF);

  }

}

void delay(void)

{

  unsigned int temp;

  temp = 0xFFFF;

  do{

    temp--;

  }while(temp != 0x0000);

}

void update(unsigned char value)

{

  P2 = value;

  delay();

}
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2.2 C_bank0.c - Bank0 code
#include <stdio.h>

#include <reg51.h>

extern void func2(void);

extern void update(unsigned char);

void func1(void) {

update(0x55);

func2();

update(0x55);

}

2.3 C_bank1.c - Bank1 code
#include <stdio.h> 

#include <reg51.h>

extern void update(unsigned char);

void func2(void) {

update(0x00);

}

2.4 C_bank2.c - Bank2 code
#include <stdio.h>

#include <reg51.h>

extern void func1(void);

extern void update(unsigned char);

void func3(void) {

update(0x33);

func1();

update(0x33);

}
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