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Using C30 External Spaces to Communicate
with Off-Chip Serial SRAM

- This application note is intended to serve as an intro-
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INTRODUCTION

The C30 compiler for the Microchip dsPIC® DSC and
PIC24 families offer a solution to address external
memory. The compiler supports functions that allow the
user to access external storage in the same way as the
internal memory on the MCU.

FIGURE 1:

duction to using the Microchip external serial SRAM
devices to add additional memory to an application.
The concept presented is not limited to serial SRAM,
but can also be applied to other external EEPROM
devices as well.

Figure 1 shows an overview of the hardware connec-
tions that were used in developing this application note.
The Explorer 16 development board was used along
with one of the SPI memory PIM modules. The PIM
module was modified by removing the SPI EEPROM
and replacing it with one of the serial SRAM devices.

CIRCUIT FOR dsPIC33F/PIC24 AND 23XXX SERIES EXTERNAL SPI SRAM
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Note: CS and HOLD pins should all have pull-up resistors (~10k-ohms).
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FIRMWARE DESCRIPTION

The purpose of the firmware is to show how to config-
ure the C30 compiler to operate with an external mem-
ory Space. Much of the configuration is detailed in the
C30 compiler user guide, “MPLAB® C Compiler for
PIC24 MCUs and dsPIC® DSCs" (DS51284) in
Chapter 6.

The code presented here has been written to specifi-
cally communicate with the external serial SRAM using
the SPI1 peripheral.

The code example provided contains the necessary
low level drivers to communicate with the external
Serial SRAM. In addition, an example is included in the
main.c file that shows how to define an array in the
external SRAM and write to and read from this array.
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WRITE TO THE EXTERNAL SRAM The screen shot shows the data being loaded into the

external SRAM.
The screen shot shown in Figure 2 below is the result

of the following line of code.

for (i = 0; i < 16; i++) arrayl[i] = i;

FIGURE 2: WRITE TO THE EXTERNAL SERIAL SRAM
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READ FROM EXTERNAL SRAM

The screen shot in Figure 3 is the bus activity that is In this line the data is being read from the external
generated from the following line of code. SRAM and copied into the array cache [].

for (1 = 0; 1 < 16; 1i+4+) cachel[i] =

arrayl[i];

FIGURE 3: READING FROM THE EXTERNAL SERIAL SRAM
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CONCLUSION

The C30 compiler offers customers an easy to imple-
ment solution to adding additional program or data stor-
age. The code example provided can also be used for
external Serial EEPROMS. Additional code changes
can be made to support 12C™ or UNI/O® devices.

The code was tested on Microchip’s Explorer 16
Demonstration Board along with a modified SPlI Mem-
ory PIM module. The connections are shown in
Figure 1.
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NOTES:
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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.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

=—150/TS 16949:2002 =

Trademarks

The Microchip name and logo, the Microchip logo, Accuron,
dsPIC, KEELOQ, KEELOQ logo, MPLAB, PIC, PICmicro,
PICSTART, rfPIC, SmartShunt and UNI/O are registered
trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries.

FilterLab, Linear Active Thermistor, MXDEV, MXLAB,
SEEVAL, SmartSensor and The Embedded Control Solutions
Company are registered trademarks of Microchip Technology
Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, CodeGuard,
dsPICDEM, dsPICDEM.net, dsPICworks, dsSPEAK, ECAN,
ECONOMONITOR, FanSense, In-Circuit Serial
Programming, ICSP, ICEPIC, Mindi, MiWi, MPASM, MPLAB
Certified logo, MPLIB, MPLINK, mTouch, nanoWatt XLP,
PICkit, PICDEM, PICDEM.net, PICtail, PIC32 logo, PowerCal,
Powerlnfo, PowerMate, PowerTool, REAL ICE, rfLAB, Select
Mode, Total Endurance, TSHARC, WiperLock and ZENA are
trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated
in the U.S.A.

All other trademarks mentioned herein are property of their
respective companies.

© 2009, Microchip Technology Incorporated, Printed in the
U.S.A., All Rights Reserved.

f‘} Printed on recycled paper.

Microchip received 1ISO/TS-16949:2002 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.
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