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INTRODUCTION

Some PIC16F1XXX devices do not have EEPROM
memory to save and retrieve user-specified data.
Instead, these devices allocate sections of the program
memory (PM) as high-read/write capability (100K
minimum) and use these locations for saving and
writing special data. This data may be calibration
constants or default values for some parameters used
in an application. Since PM in PIC16F1XXX is 14 bits
wide, full-integer (16-bit) values cannot be saved in
these locations. However, the user may want to save
ADC values, which are 10-bit and sometimes 12-bit or
PWM values which are also 10-bit. The challenge is
trying to program these default values in PM at
program time or at the factory. This technical brief will
demonstrate, using a simple example, how to save 32
“words” of data information to PM.

Note: The “words” of data have to be 14-bit orI
less.

THE CHALLENGE

MPLAB® XC8 does support constants in PM, however,
when defined asconst char foo @1f 80h, the 8-bit
char value ‘foo’ is saved at location 1f80hasaret!|w
f oo instruction. The first problem is that the user will
have to mask the retl w instruction overhead to
retrieve the 8-bit ‘foo’ value, which would involve
additional code. The user will not be able to read/write
10-bit ADC or PWM values with this method.
Subsequent read/write during runtime to these
locations may not involve the retl w instruction
overhead.

Using assembly instructions, the user can save data
“words” in PM and create a linker script to locate these
words at a certain location in PM. See Example 1 for
implementation.

EXAMPLE 1: LINE ASSEMBLY

COMMANDS

asn( “psect
nyconst 1, gl obal , cl ass=CODE, del t a=2")

asm( * dwox1234”)
asn( * dwox1342”)

The linker script would be —L- pmyconst 1=01f 80h in
the Edit window located at the following path in
MPLAB® X: Project Properties — XC8 Global Options
—> XC8 linker.

This method will work and the user will be able to load
the appropriate data words starting at location Ox 1f 80.
However, the C compiler does not support in-line
assembly code, thus, an alternative method is
recommended, especially if there is a need to allocate
a fairly large number of parameters (up to 128 or more
are allowed in most devices).

IMPLEMENTATION

The solution is to create and add an assembly file to the
project. This file will be called fl ash. as and will be
included as one of the files in the MPLAB® X source
directory. This file will look like any other assembly file. A
large number of assembly templates are available in
C:\ProgramFiles\Microchip\MPASMSuite\Template\code\.
This file will contain the data “words” which will be
programmed into the device during the programming of
the device using MPLAB X.

The file will contain code as shown in Example 2.
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EXAMPLE 2: ASSEMBLY CODE

Vvl EQU 123
V2 EQU 345
;First segnent of data |ocated at starting address Ox1f80
psect nyconst 1, gl obal , cl ass=CODE, del t a=2
dw V1
dw OxODEF
dw Ox0ABD
dw Ox0BCE
dw 0,0,0,0;fill with 4 zero val ues
dw 0x1324
dw 0x1423
; Second segnment of data | ocated at starting address Ox1f A0
psect nyconst 2, gl obal , cl ass=CODE, del t a=2
dw V2
dw 0x0ABD
dw 0x0BCE
dw 0x1234
dw 0x1324
dw 0x1423
dw 0x1243

Using this example, the user can save values at
different locations, and as shown above, the two
segments are called myconstl and myconst2. In the
linker script the user will have to instruct the linker to
allocate these segments to the right locations. The
linker command will be:

- L- pnyconst 1=01f 80h —L- pnmyconst 2=01f AOh

The two data segments will be programmed with the
first myconst1 being programmed starting at Ox1f 80
and the second segment myconst2 being
programmed starting at 0x1f A0, as shown in Table 1.

TABLE 1: PIC16F1XXX FLASH PROGRAM
MEMORY
Address Flash PM
0 Instruction1
1 Instruction2
2 Instruction3
3 Instruction4
4 Instruction5
0x1f80 V1
0x1f81 OxODEF
0x1f82 0x0ABD
0x1f83 0x0BCE
0x1f84 0
0x1f85 0
0x1f86 0
0x1f87 0
0x1f88 0x1324
0x1f89 0x1423
0x1fAO V2
O0x1fAl 0x0ABD
0x1fA2 OxOBCE
0x1fA3 0x1234
0x1fA4 0x1324
0x1fA5 0x1423
0x1fA6 0x1243
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Note:  The linker uses space to separate
between two consecutive commands.
Use spaces for this purpose only. This is
very important and if not followed will
result in an incorrect operation or error.

The user can add as many data segments as desired
and use the linker script to allocate the start for these
data segments.

CONCLUSION

Using the method shown above, the user can program
Flash memory during programming time for data
values and constants, which can be later retrieved
during run-time.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.
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