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Introduction to loading HEX file onto SuperPro programmers

Intel HEX files are often used to transfer the program and data that would be stored in a ROM or EPROM. SuperPro programmer can use Intel HEX files and the software can deal with code of different lengths. There are a few things we need to pay more attention when we load a HEX file to the programmer. First thing we need to make clear is that Hex file has its own data format specifications. Second, the buffer loads the hex file data based on the different staring address and the hex record type for each line. The following figure shows an example of a HEX file. Let’s look at the Hex file format first.
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Hex file record format

The Intel HEX file is an ASCII text file with lines of text that follow the Intel HEX file format. Each line in an Intel HEX file contains one HEX record. These records are made up of hexadecimal numbers that represent machine language code and/or constant data. 
The Intel HEX file is made up of any number of data records that are terminated with a carriage return and a linefeed. Each record is made up of five fields that are arranged in the following format:

:llaaaatt [dd...]cc
Each group of letters corresponds to a different field, and each letter represents a single hexadecimal digit. Each field is composed of at least two hexadecimal digits-which make up a byte-as described below:

· : is the colon that starts every Intel HEX record. 

· ll is the record-length field that represents the number of data bytes (dd) in the record. 

· aaaa is the address field that represents the starting address for subsequent data in the record. 

· tt is the field that represents the HEX record type, which may be one of the following:
00 - data record
01 - end-of-file record
02 - extended segment address record
04 - extended linear address record 

· dd is a data field that represents one byte of data. A record may have multiple data bytes. The number of data bytes in the record must match the number specified by the ll field. 

· cc is the checksum field that represents the checksum of the record. The checksum is calculated by summing the values of all hexadecimal digit pairs in the record modulo 256 and taking the two's complement.

Extended Linear Address Records (HEX386)

Extended linear address records are also known as 32-bit address records and HEX386 records. These records contain the upper 16 bits (bits 16-31) of the data address. The extended linear address record always has two data bytes and appears as follows:

:02000004FFFFFC

where:

· 02 is the number of data bytes in the record. 

· 0000 is the address field. For the extended linear address record, this field is always 0000. 

· 04 is the record type 04 (an extended linear address record). 

· FFFF is the upper 16 bits of the address. 

· FC is the checksum of the record and is calculated as
01h + NOT(02h + 00h + 00h + 04h + FFh + FFh).

When an extended linear address record is read, the extended linear address stored in the data field is saved and is applied to subsequent records read from the Intel HEX file. The linear address remains effective until changed by another extended address record.

The absolute-memory address of a data record is obtained by adding the address field in the record to the shifted address data from the extended linear address record. The following example illustrates this process.
Extended Segment Address Records (HEX86)

Extended segment address records-also known as HEX86 records-contain bits 4-19 of the data address segment. The extended segment address record always has two data bytes and appears as follows:

:020000021200EA

where:

· 02 is the number of data bytes in the record. 

· 0000 is the address field. For the extended segment address record, this field is always 0000. 

· 02 is the record type 02 (an extended segment address record). 

· 1200 is the segment of the address. 

· EA is the checksum of the record and is calculated as
01h + NOT (02h + 00h + 00h + 02h + 12h + 00h).

When an extended segment address record is read, the extended segment address stored in the data field is saved and is applied to subsequent records read from the Intel HEX file. The segment address remains effective until changed by another extended address record.

The absolute-memory address of a data record is obtained by adding the address field in the record to the shifted-address data from the extended segment address record. The following example illustrates this process.

Address from the data record's address field     2462

Extended segment address record data field      1200

                                                                         --------

Absolute memory address                      00014462

For more details about the HEX file format, please refer the Keil webpage below. 

http://www.keil.com/support/docs/1584.htm 
Please refer the following example of the HEX file and data shown in the buffer.

[image: image2.png]starting address data check sum

\
@

:10480000600000AF 82 AEB3 E4 FCFD7BE 87 ABOF IF 8

00000810 D3 12 0B 32 40 03 A3 BO-EA 22 75 08 00 75 09 01 .{028L..."8.up
00000820 ES 08 F4 FS 90 05 09 ES-03 70 02 05 08 12 08 00 ....|.m |010.
00000830 60 £ EB SF FS FO EA SE-42 FO £ 9D 42 FO EC 64 .

lo0000B40 60 Ca 64 60 98 45 FO 22-78 7F E4 F6 DB FD 75 81

00000850 09 02 08 14 FF FF FF FF-FF FF P FF FF FF FF EF

Buffer Edit [x]

@F 5 46) FF FF FE FF FE-FF FF FF FF FFFF FF FE qOH :

00000910 FE §F FF FF FE FF FF FE-FF FF FF FF FF FF FF FF

B LEDpr ex - Notepa
File Fdit Forfat View Help

:100§0000900D00AF82AES3 E4 FCFD7BES7ABOF9FBCE
09081000031p083 2400343 80EA70

01081900228
100§LA00750B007 50901E509F4F 5900 509E50970FF
08052A000205081 2080080EE2F
03000D00020848A8
0C084800787FE4F 6D8FD7 5810902081 ADB

100832 00EBOFF SFOEAOE4 2 FOEOOD4 2F OECH480C83D

80984 5F0220D
£ end-of-data line







Reference
http://www.keil.com
http://en.wikipedia.org/wiki/Intel_HEX 
PAGE  
1

