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C51 Flash
Microcontrollers

ApplicationNote
How to Emulate Read/Write Code Access To
Atmel T89C51xx Using Hitex DProbeHS Emulator

Atmel C51 In-Sytem Programmable (ISP) Flash Microcontrollers embed a bootloader
memory sector that enables users to perform self-programming in the Application
Flash Memory area.

This application note explains emulation of the (read/write) code access to Atmel
T89C51xx microcontrollers using the Hitex DProbeHS Emulator.

This application note applies to the following products: T89C5115, T89C51CC02,
T89C51AC2, T89C51CC01, T89C51RB2, T89C51RC2, T89C51IC2, T89C51RD2.
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T89C51xx Memory
Mapping

Using the T89C51xx microcontroller, the bootloader program can be either located in a
separate area (ROM or Flash), or in the user area.

The following diagrams provide a memory mapping description for the T89C51xx.

Figure 1. T89C51RD2 Memory Mapping

Figure 2. Other Products Memory Mapping

0000h

FC00h

Bootloader

User
Application

FFFFh

IAP Routines
+

0000h

F800h

User
Application

FFFFh

2K Bytes in

7FFFh

separate ROM or Flash

Bootloader
+

IAP Routines
2 Flash Emulation
4124A–8051–05/02



Flash Emulation
Flash Access
Mechanism Using
IAP Routines

Users can easily call IAP routines in the bootloader programs directly from their applica-
tion code.

The following diagram describes how to rewrite on the Flash memory.

Figure 3. T89C51RD2 Flash Rewrite Description

Figure 4. Other Device Flash Rewrite Description

To perform On-chip Flash modification, proceed as follows:

1. Call the IAP routine from the user program.

2. The IAP routine will modify the specified address with a user defined value.

3. The IAP routine ends and program returns to the user program.
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On-chip Flash Emulation

Description The appropriate Hitex emulator for C51 Flash ISP Microcontrollers, is the DProbeHS-
TEH.

The Hitex emulator provides the capability to emulate, write, and read operations from
the on-chip Flash.

Users use the IAP routines provided by Atmel in their own code. The Hitex emulator will
be able to properly emulate the program behavior when write or read operations in the
on-chip Flash occur.

Write access occurs in the IAP using MOVX @DPTR, A and read access using MOVC
A, @A+DPTR.

Caution:

The T89C51RD2 does not yet provide mechanisms for emulation of internal write Flash
access, it is mandatory to use a T89C51RC2/RB2/IC2 to emulate these On-Chip Flash
access of T89C51RD2.

Setup Procedure The following steps indicate the procedure to emulate read and write access in the on-
chip Flash:

1. Identify whether the bootloader software is located in Flash or in ROM for the
dedicated Atmel Flash C51 that is used.

2. If the bootloader program is located in Flash (T89C51RD2, T89C51CC01/CC02,
T89C51AC2, T89C5115), download the latest software release from the Atmel
website www.atmel.com.
If the bootloader program is located in ROM (T89C51RC2/RB2/IC2), the boot-
loader program is joined to this application note.

3. Run the Hitex emulator as specified in the user manual with or without target
board.

4. Define the memory mapping of the Atmel Flash C51 product (16/32/64K Bytes).

5. If the product has less than 64K bytes defined bootloader memory mapping,
mapping will depend of the size of the bootloader program:

Start address of the bootloader program will be the upper address of the 64K
address space when taking into account its size.

1K Byte size: Start address: FC00h

2K Bytes size: Start address: F800h

4K Bytes size: Start address: F000h

etc....

6. Load the bootloader program in Intel HEX format in the emulation code memory.

7. Load the user application program htx file and its associated symbol file.

8. Emulator is now ready to properly emulate write and read accesses to the On-
Chip Flash memory.
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Flash Emulation
Example User code is implemented in a T89C51RC2 product featuring 16K Bytes Flash and
2K Bytes bootloader program in ROM.

This example writes and reads AAh value from address 3F00h to 3F0Fh in the user
code memory.

1. Run the Hitex emulator as specified in the user manual with or without target
board.

2. This example will use the T89C51RC2/RB2/IC2 bootloader program joined to
this application note.

3. Bootloader size is 2K Bytes, so it will be located at F800h address.
Mapping for the user code and bootloader program will be the following:

Figure 5. User Memory Mapping

Figure 6. Bootloader Memory Mapping
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Figure 7. Final Complete Memory Mapping

4. Load the bootloader program in Intel HEX format.

Figure 8. Load Bootloader Program

5. Load the user application program htx file and its associated symbol file.

Figure 9. Load Bootloader Program

6. Emulator is now ready to properly emulate write and read access to the On-chip
Flash memory.
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Flash Emulation
Trace and Trigger Conditions

Trace Without Trigger
Condition

Since write access to On-chip Flash is based on MOVX instruction, trace can be per-
formed on the On-chip Flash access.

Trace buffer with no specific trigger condition for Code Write access will be the following
for this dedicated code:

Figure 10. Source Code With Flash Code Write Access

Figure 11. Trace Buffer
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Code Write access to the Flash is mentioned in the trace buffer by the keyword “CW”
(for Code Write) in the state column.

Trace Trigger Condition for
Code Write Access

To be able to trace only Code write to check a memory array, a specific trigger can be
defined:

Figure 12. Trigger Definition for Code Write Access

Trace buffer with this trigger condition for Code Write access will be the following:
8 Flash Emulation
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Flash Emulation
Figure 13. Trace With Only Flash Code Write Access
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Trace Trigger Condition For
Code Read Access

Flash read access is done using MOVC A, @A+DPTR. Thus trigger and trace are done
using standard trigger definition for MOVC instruction.

To be able to trace only Code read access to check a memory array a specific trigger
can be defined:

• Choose MovcFtch in the Bus State selection to be able to trace code access

• Choose Filter in the Trace recording selection to trace only Code read access

Figure 14. Trigger Definition for Code Read Access

Trace buffer with this trigger condition for Code Read access will be the following:
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Flash Emulation
Figure 15. Trace With Only Flash Code Read Access

Code Read access to the Flash is mentioned in the trace buffer by the keyword “F” (for
Fetch) in the state column. Data read

Code Memory View Once the program is stopped or when a breakpoint occurs, code memory is visualized
using the View Memory menu:
11
4124A–8051–05/02



References Product datasheets

In-System Programming: Flash API Rev 1.0.0 for T89C51RB2/RC2

Abbreviations ISP: In-System Programming

Bootloader: Atmel dedicated program located inside the T89C51xx to perform In-Sys-
tem Programming

HSB: Hardware configuration byte

IAP: In-Application Programming
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